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The Committee for General and Technical Education of 
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compare and evaluate curriculum materials used in the member nations. 
This publication, a result of such atter^pts, was prepared after 
making a survey of the status of biology teaching at the upper 
secondary school level in 19 member comtries — Belgium, Cyprus, 
Denmark, France, Federal Republic of Germany, Iceland, Ireland, 
Italy, Luxembourg, Norway, Spain, Scotland, Sweden, Switzerland, 
Turkey, United Kingdom, Netherlands, Austria, and Malta. The study 
was concerned with the aims and objectives, program content, teaching 
methods, evaluation and assessment, and future trends in the 
development of curricula for the gifted at the upper academic 
secondary level. Questionnaires were designed on these aspects of . 
biology teaching and completed by each member country. The report, 
with a number of tables and appendices, is divided into five separate 
chapters. General conclusions and recommendations are included in a 
separate section. In almost all countries, the status of biology is 
inferior to that of either physics or chemistry. With the recent 
changes in syllabi in these countries for more emphasis on genetics, 
cytology, ecology, developing skills and modes of thought f or — 
scientific study, the position of biology is improving gradually. 
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The Council for Cultural Co-operation was set up by the Committee 
of Ministers of the Council of Europe on 1 January 1962 to draw up 
proposals for the cultural policy of the Council of Europe, to co- 
ordinate and give effect to the overall cultural programme of the 
organisation and to allocate the resources of the Cultural Fund. It is 
assisted by three permanent committees of senior officials : for 
higher education and research, for general and technical education and 
for out-of-school education. All the member governments of the Council 
of Europe, together with Greece, Finland, Spain and the Holy See are 
represented on these bodies 1 . 



In educational matters, the aim of the Council for Cultural Co- 
operation (CCC) is to help to create conditions in which the right 
educational opportunities are available to young Europeans whatever 
their background or level of academic accomplishment, and to facilitate 
their adjustment to changing political and social conditions. This 
entails in particular a greater rationalisation of the complex educa- 
tional process. Attention is paid to all influences bearing on the 
acquisition of knowledge, from home television to advanced research ; 
from the organisation of youth centres to the ii^jrovement ot teacher 
training. The countries concerned will thereby be able to benefit from 
the experience, of their neighbours in the planning and reform of 
structures, curricula and methods in all branches of education. 

Since 1962 the CCC has been publishing, in English and French, a 
series of works of general interest entitled "Education in Europe" 
which record the results of expert studies and intergovernmental ' 
investigations conducted within the framework of its programme. A list 
of these publications will be found at the end of the volume. 

Some of the volumes in this series have been published in French by 
Armand Colin of Paris and in English by Harraps of London. 

•Hiese works are being supplemented by a series of "companion 
volumis' of a more specialised nature to which the present study 
belongs. . 

General Editor j 

The Director of Education and of Cultural and Scientific Affairs. 
Council of Europe, Strasbourg (France) 

The opinions expressed in these studies are not to be regarded as 
reflecting the policy of individual govemnents or of the Committee of 
Ministers of the Council of Europe. 

Applications for reproduction and translation should be addressed 
to the General Editor. 



I. For complete list, see back of cover. 
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FOREWORD 



The Council of Europe, working through the Connnittee for General and 
Technical Education of the Council for Cultural Cooperation^ has in recent 
years become increasingly interested in the field of curriculum development. 
One manifestation of this interest is the continuing support it has given 
to what has become known as the OCESCE Study (Oxford/Council of Europe Study 
for the Evaluation of the Curriculum and Examinations) of which this present 
study of biology forms part. Thus several publications of the results of 
the Study, in mathematics, Latin and modern languages have already been 
published either under the auspices of the Council for Cultural Cooperation 
or commercially (1). The OCESCE Study, which is also partially financed 
through the generosity of the Gulbenkian Foundation, of course represents 
no more than the opinions of those specialists engaged in it : any judge- 
ments made are theirs, and do not commit the responsibility of the Council 
of Europe in any way At the same time, as the one appointed to direct the 
Study, I should like ?:o express gratitude to the Council of Europe for the 
help and encouragement it continues, through its Secretariat, to give us. 

The OCESCE Study, which is carried out at Oxford in the University 
Department of Educational Studies, aims at being European rather than 
national-oriented, and is concerned with the aims and objectives, the 
programme content, teaching methods, evaluation and assessment and 
future trends in the development of curricula for the gifted at the upper 
academic secondary level. Through a study of the official and semi- 
official publications of the member countries of the Council of Europe 
it has arrived at an overall evaluation which represents the state of a 
number of subjects about the beginning of the new decade. There is a ten- 
dency towards increasing riguour in the delimitation of curriculum goals, 
the subject matter taught and in the use of assessment techniques. 

From the Study is emerging valuable data conctirning curriculum 
theory in the member countries, which should be useful in arriving at 
pedagogical agreements on equivalences between the various European 
countries. To some extent this is a function of what might be termed the 
congruence problem : How, far do terminal school courses in one country 
"fit" with initial courses in higher education in another ? 



(1) W.D. Halls and D. Humphreys, European Curriculum Studies 

1 : Mathematics ^ Council for Cultural Cooperation, Strasbourg, 1968 

P. Story, European Curriculum Studies 

N*^ 2 : Latin , Council for Culf'ural Cooperation, Strasbourg 1969 

W.D. Halls, Modem Languages and Education in Western Europe , 
George Harrap, London, 1970 



What the Study seeks to pirovide is the raw material upon which 
pedagogical decisions made by educational experts at international 
conferences could be based. 

The present publication on biology exemplifies the wide diversity 
that still exists in teaching prograiranes in this subject at the upper 
secondary level. On the other hand, current trends towards the harmo- 
nising, if not the unification, of programmes can be discerned. There is 
considerable concern, for example, abqut the preservation of the natural 
and human environment in which we live. There is common concern also 
regarding the problems of human biology posed in the latter half of the 
twentieth century. Such questions give rise to moral dilemmas and ethical 
issues which it is right and proper should be discussed in school. 

Further studies which are in the press include those on physics and 
chemistry. One on the teaching of economics is in preparation. The series 
will be completed by comparative studies of the mother tongue, civic and 
social education, history and geography. It is hoped that by 1972 the 
main subjects of the academic secondary curriculum will have been covered 
in this way. A synthesis of the whole series of subject studies will then be 
made m relation to such questions as the overall balance of the curriculum, 
the various alternatives to traditional examinations that are emerging and 
the increasingly blurred distinction between general and vocational 
education, as well as other related issues. 
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INTRODUCTION 



This study was initiated by the Council of Europe with the purpose 
of making a survey of biology teaching in the upper academic secondary 
school in Europe, with particular reference to the most specialised 
courses in this subject, indicating those areas which might prove worthy 
of more detailed study, The work follows on, in part, from the discussions 
and recommendations of the OECD conferences held at Vevey in 1962 and at 
Helleback in 1964, to which frequent references will be made. At the 
outset of the study, four major areas of research were defined : the 
justification for teaching biology, the subject matter taught, the 
methods of teaching and the means of assessment used. From the preliminary 
documentation received, questionnaires were designed, and distributed io 
the official representatives of each member country. The first of these 
questionnaires dealt with the organisational aspects of teaching biology 
and methods of instruction and evaluation, the second was a list of 
possible teaching aims, while the third consisted of a list of biological 
topics classified according to an adapted version of the Dewey Decimal 
classification. Further information on the teaching of biology at this 
level was gathered at the working party held at Strasbourg in Dec6mber 1968, 
and on a study tour of Europe made the following year. 

A preliminary report was written, and formed the basis for discussion 
for a second working party held in Stockholm in January 1970. Discussion 
at this meeting centred on the teaching of environmental biology and on 
the operational definition of teaching aims. Suggestions made by the dele- 
gates to this meeting have, as far as possible, been incorporated into 
this final report. 

This report completes the Council of Europe study of the teaching of 
science in the upper secondary school, and it is immediately apparent that 
the academic status of biology is inferior to that of either physics or 
chemistry. Biology suffers from the legacy of the past, where it was equated 
with nature study" ; indeed, an underlying separation into botany and 
zoology may still be observed in some countries. On account of the proportion 
of descriptive material contained in the syllabuses and the continuing 
emphasis on the storing of fact ac the expense of understanding, biology 
tends to be regarded as the "easy science". However, with the stress on 
systematics and morphology gradually declining, and the increasing importance 
given to such areas as genetics, cytology and ecology, to the more heuristic 
forms of practical exercise, and to the acquisition of the skills and modes 
of thought appropriate for scientific study, the position of biology in the 
academic secondary school is slowly improving. 

It would seem that biology, with its relevance to contemporary human 
and social problems, coupled with its concern with concrete objects and 
direct observation is in a unique position to provide a scientific training 
that would appeal to all young people, whatever their academic orientation, 
and might form a useful bridge between the social sciences and the pure 




sciences. The problems of pollucion, conservation and population are now 
of pressing importance for modern society and study of them should form 
part of" the education of all men* Study in these areas should ciahf^ the 
moral implications of sciences and of technological progress more 
immediately apparent. At the same time biology can play an important part 
in pupils' intellectual development. While its role is not that of a 'key' 
subject, like mathematics, or languages, the contribution it makes to the 
development of logical thought and the experimental approach, and to. a 
deepened understanding of the natural world, should, nevertheless, assure 
it of an important position in an academic education. 

I would like to record my. grateful thanks for the help given me by 
the delegates to the Council of Europe conferences of biology teaching. 
Their names are listed below. 



BELGIUM 

CYPRUS 

DENMARK 

FRANCE 



Mile De Ridder 



M. Renos Kyriakides 



M. Mogens Lange 



M. Campan 



inspectrice de chimie et de 
biologie de 1 ' enseignement 
moyen et normal, Dilbeek 

Teacher of Biology in the 
Pancyprian Gymnasium 

Senior Master, -Birker^d 
Gymnasium, and Inspector 

Inspecteur General 



FEDER.AL REPUBLIC 
OF GEiWANY 

ICELAND 



IRELAND 
ITALY 



LUXEMBOURG 

NORWAY 
SPAIN 



Oberschulratin Kreuzer Hamburg 

M. Oernolfur Thorlacius Biology Teacher, 

Hamrahlid Grammar School, 
Reykjavik 



M» M* Langan 



M. Arturo Sergio Beer 



M. Joseph Hoffmann 

Lektor Knut Gaarder 
M. Joseph Amengual 



Inspector, Department of 
Education, Dublin 

Inspecteur Central auprSs 
de la Direction GSn^rale de 
1' Instruction Classique et 
Scientif ique, Ministgre de 
1' Instruction Publique, Rome 

Professeur au Cours Univer- 
sitaires, Lycee de Gargons, 
Luxembourg 

Gymnasradet, Oslo 

Inspecteur de 1 'Enseignement 
Secondaire, Barcelona 
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SWEDEN ' 



Stig Fred 



Educational Adviser, 
National Board of Education, 
Stockholm 



SWITZERLAND M. Pierre-Andrg Tschumi Professeur a I'Universitg 

de Berne 

UNITED KINGDOM M. P.R. Booth Her Majesty.' s Inspector, ' 

Upper Basildon 

Information for the ?^ether lands was received mainly from Dr« G.P* 
Hekstra, Secretary of the Biological Council of the Royal Netherlands 
. Academy of Sciences and Letcers, Amsterdam. 



CHAPTER I 



THE AIMS OF TEACHING BIOLOGY 



Although most countries set out in detail their objectives for teachin., 

the contribution that this. subject might make to a general education! 

ir. somewhat discouraging, for it would appear that recent advances 

in biological research and methods might make this subject of particular 
interest to the pupil at this level, and might prove a^ LadetdrdiscinUn. 
combining rigorous training in scientific methods witfthe oro't^itv to 
discuss moral and social questions not raised by the other science^ ^ 
Research in biology has thrown light on the nature of li"ng phenoLa 
Za ;L'"f'^- ^^'u°" °^ heredity, his physicaHat^re 

Ssearch'in thL'^' "''^ his environment. Study o/the findings of ' 
Of airJo:i;g ptpL?"'' ^""^^ ^^^^^^ P^*^ °^ «^^' ^^-tion 

usuanrthe1i?st'to'be llT °' '""^ "^"^"^^^ is 
U5.uaj.iy tne rirst to be excluded from an overcrowded timetable it- I'c Ai. 

probi:L'° "n't countries lay any real emphfsL ^n cin^e^oJLy 

diaJ ^L:?? °' '^'"^ discretion of tS indLi- 

The objectives to be achieved should be determined primarilv hv tha 
an influencing factor and pupils will be expected to assimilate f fai^lv 

consists tf Itudvl/r'^H" °' "^T""' '■iucation 
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is conducted. The ultimate aim of the course is to develop in pupils 
"wissenschaftliches Bewusstsein", a scientific awareness of the world, 
and to cultivate in taem a sense of social responsibility through 
understanding of and respect for life. 

In France also, the study of life is considered to make an important 
contribution to both intellectual and moral development. The living world 
with man at the centre is to form the subject of study and unity to be 
shown by seeking out the general characteristics of all living things and 
by analysing their interaction. Both France and the Federal Republic of 
Germany stress the importance \ seeing each facet of biologicaL knowledge 
in the perspective of the whole subject area. 

Sweden lays more emphasis than other countries on the dynamic equili- 
brium of Nature and on important practical considerations, such as supply 
of food and conservation of resources. Moral and social problems of great 
interest to pupils at this stage, such as population dynamics, phylogeny 
and sex education are discussed in special seminars. 

In the United Kingdom, the degree of specialisation required at this 
stage may militate against the acquisition of scientific study techniques, 
and overcrowded syllabuses may reduce the amount of experimental practical 
work that can be undertaken. Lack of official control of syllabuses means 
that there is no one set of aims which may be said to apply to biology 
teaching throughout the United Kingdom. The report of the Science Masters' 
Association (Biology for Grammar Schools) which may be considered as fairly 
representative of current opinion stresses the importance of biology as a 
science of life and expresses the hope that it will come to make a greater 
contribution towards general and humane education, while continuing to 
provide an opportunity for specialist education. 

The results of the questionnaire circulated on the aims of teaching 
biology (Table 1) show a fair degree of agreement between the respondent 
countries on the objectives for this subject at this level. The number 
o^ countries supplying complete information here was unfortunately very 
small. The aims listed can be very loosely grouped into four main cate- 
gories : 

1 . Pratical utility 

2-5. Acquisition of knowledge relevant to subject 
6-11. Development of intellectual skills and attitudes 
12-18. Aims concerned with wider implications of subject. 

All seven respondent countries agree that a biology course should 
aim at preparing the pupil for higher education and for a career, should 
develop his knowledge and understanding of biological laws and phenomena, 
should provide him with a training in methods of experiment and observation, 
and should develop his understanding of the nature of science and the 
scientific method. There is a measure of agreement then in each of the four 



- 10 - 

10 



Table 1 - The aims of teaching biology 



P 

If. 



i 
f 





AU 


BG 


FR 


FRG 


NE 


sc 1 


UK 


1 . Preparation for further education and/ 
or a career 


X 


X 


X 


X 


X 


X 


X 


2. Development of knowledge and under- 
standing of biological laws and phenomena 


X 


X 


X 


X 


X 


X 


X 


3. Introduction to the practical and 
technological applications of biology 


X 






X 


X 


X 


X 


6. Contribution to health and to sex 
education 


X 




X 


X 




X 


X 


5. Study of the history of biology 














J 


6« Intellectual training developing 
reasoning ability 


X 




X 


X 


X 




X 


7. Development of critical faculties 




X 




X 


X 




X 


8» Development of clear expres&i<')n 


X 


.X 




X 








9. Development of aesthetic appreciation 
of Nature 


X 






X 








10 Training in methods of experiment and 
observation 


X 


X 


X 


X 


X 


X 


X 


11 Development of experimental approach 




X 


I'* 






X 


12 Development of understanding of nature 
and respect for life 


X 






X 


X 




X 


13 Understanding of man's role in nature 


X 




X 


X 


X 


X 


X 


14 Study oi: philosophical, moral, social 
and political problems related to 
app 1 leQ D lo iogy 


X 


X 


X 


X 


X 




X 


15 Appreciation of the limitations of 
biology 




X 




X 








16 Interrelationship of biology with the 
other sciences 


X 


X 


X 


X 


X 




X 


17 Development of understanding of nature 
of science and scientific method 


X 


X 


X 


X 


X 


X 


X 


18 To assist pupils* moral development 




X 


X 


X 
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categories of aims. Some differences in emphasis may be noted however : 
where France tends to stress the more precisely measurable skills and 
modes of thought, such as development of the reasoning ability and of the 
experimental approach to the subject, the Federal Republic of Germany and 
Austria claim also to develop the powers of expression and the aesthetic 
appreciation. Sweden on the other hand, stresses the practical aims, such 
as preparation for a career and training in scientific methods of study. 

There are one or two discrepancies in this table. Although all 
countries aims at giving training in methods of experiment and observation 
Austria, the Netherlands and Sweden do not, apparently, seek to foster 
the experimental approach to problems. Yet these two aims (10 and 11 on 
the table) seem to bear a close relation one to the other. Then Sweden 
appears to be the only country to omit the study of the philosophical, 
moral, social and political problems related to biology. Yet in the 
section on the aims for teaching of biology in the official handbook for 
the gymnasium (Laroplan for gymnasiet) it is stated that contemporary 
social problems sho.ld form an important part of the course. Again, 
It seems strange that Belgium does not consider that an understanding 
of man s role in nature forms an essential part of a course in biology. 

This type of study can obviously not bear too rigid an interpretation, 
but may be useful as a preliminary exercise, serving to indicate trends 
and tendencies. The degree of overlap between the member countries shows 
that It might be possible to agree on a common core of aims. Some work 
was done on this by the delegates to the Stockholm working party held 
in January 1970 and a provisional list of aims drawn up. These aims were 
grouped into three main categories, for which it was not possible in the 
time available to attempt a precise definition. These were : 

CateRory I 

Long-term objectives, not measurable precisely, and not necessarily 
specific to biology. It was felt that many of the intentions pu- 
blished in official directives fell into this category. 

Category II 

More immediately attainable aims, which must be achieved in order 
to reach those objectives falling into category I. Category II 
aims should be precisely definable and measurable. 

Category III 

Short-term aims, which are measurable and specific to biology. 
Ultimately, each aim listed in Category II would have a corres- 
ponding list of aims in Cateory III. In the time available it was 
possible only to work out details of category III aims corresponding 
to one category II aim. Further discussion should produce a complete 
and carefully structured system. 
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The suggestions made for each category are as follows : 
Category I 

.1. To prepare students for further education, for employment, and 
for leisure. 

2. To develop the various intellectual abilities (both cognitive 
and affective) as fully as possible for each student. 

3. To make students aware of the social, economic and moral signi- 
ficance of biology (this will, of course, include local, national 
and international implications). ^ 

4. To encourage a respect for living organisms and nature and an 
appreciation of the aesthetic value of biology. 

Category II 
1 



2. 
3. 



To acquire a knowledge of living organisms including man, the 
cycles of energy and material in the environment, the equili- 
brium of nature, and man's effect on it. 

To acquire some competence in and understanding of the techni- 
ques of biology. 

To make observations and to design and carry out experiments, 
to analyse the data so obtained, and to synthesize these into 
hypotheses. 

4. To apply scientific knowledge and methods to unfamiliar situa- 
tions . 

5. To comprehend biological information and to communicate it intel- 
ligibly. 

Category III (for item number 2 of Category II) 

It is intended that ultimately there will be given, for each Cate- 
!?!u I example to illustrate precisely what is meant. 

Although discussed, these examples were insufficiently finalised 
to be included in the report. The techniques of biology were finally 
described as follows : 



(i) 



Investigation of problems concerning organisms in their envi- 
ronment, by methods appropriate to these problems. It is un- 
derstood, that these investigations will take place mostly in 



(ii) Physiological techniques 

(iii) Ethological techniques 

(iv) Biochemical techniques 

(v) Microbiological techniques 
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Dissection 

(viOx Histological and cytological techniques 

(viii) Use of mathematical methods 

(ix) Use of radioactive tracers 

(x) • Techniques of identification and classification 

^Jl^resentatives from each country were requested to list in order 
of^^otity those skills which were intented to be developed by a biology 
course a^this level. The results are shofwn in Table 2. 

The priority seems to be given in most European countries to the 
inte'Uectual skills and habits associated with biology, storing of fact 
and' comprehension, where the 'tools' of the subject , biological drawings 
and diagrams come low on the list. Only the United Kingdom md France 
give high priority to the ability to investigate unknown specimens and 
to design simple experiments . -The lack of emphasis given to ^ihese skills 
reflects the small amount of heuristic practical work done in roost coun- 
tries. This point will be discussed further in Chapter III. 

It would seem that in spite of the interest shown in the modem 
aspects of biology teaching, little of the new thinking has yet been 
incorporated into actual biology programmes, which are still of a tra- 
ditional nature. Agreement was reached, however, among delegates to the 
Strasbourg working party on some of the principles which should govern 
the design of biology courses. These were as follows : 

1. The delegates of the European countries are unanimous in considering 
that biology should above all familiarise pupils with the ecological 
aspects of life, namely the relationship between living creatures 
and their environment. 



2. This will make it possible, inter alia, to throw light on and ensure 
a better understanding of current problems connected with the popu- 
lation explosion, pollution, sex and so on. The primary aim of such 
teaching would thus be to engender a new attitude towards nature and 
methods of investigation, rather than to inculcate knowledge of innu- 
merable facts. While pupils are preparing for examinations and univer 
sity studies, the knowledge they acquire of biology will at the same 
time prepare them for life. 

3. This evolution of biology towards a humanistic function does not dis- 
pense with the need for a sound basis of fundamental knowledge. The 
nature of this knowledge will clearly depend on the new aims. 

A. Although the delegates unanimously agree on the aim of biology tea- 
ching, some of them consider that such teaching should retain its 
national character, deriving from specific national aims, and from 
the characteristics of the population, the territory and the flora 
and fauna of each country. 



Tfible 2 - Relative importance of skills to be developed by a biology course 
(numbered according to order oiF priority) 





BG 


CY 


OK 


FR 


R6 


IR 


NE 


NO 


SD 


SW 


UK 


1 • Knowledge of biological 
facts 


] 


3 


] 


3-4 


1 


1 


1 


1 


3 


3 


1 


2. Ability to make biological 
drawing 


3 


\ 


4-5 


] 


2 


3 


3 






2-3 


2 


3* Ability to make biological 
diagram 




\ 


5 


3-4 


3 


3 


2 


3 


A 


3 


2 


4. Ability to describe and 

investigate unknown specimen 


3 




4 


3-4 


3 


4 


5 


2 


4 


4 


1 


5« Ability to design siiiq>le 
experiment 


3 




5 




2 


3 


3-4 




2 


3 


2 


6« Conq>rehension of biological 
prose 




1 


2 




2 


5 


4-5 








4 


7. Ability to understand and to 
interpret biological data 




1 


1 




1 


4 


3 


3 


3 


3 


3 


8* Ability to con;>are biological 
situations or specir:;ans 


3 


1 


3-4 




2 


3 


2-3 


3 


3 


3 


3 


9. Ability to deduce the iin>li- 
cations of biological situ- 
ations 

V 




1 


3-4 




2 


3 


2-3 


3 


3 


3 


3 
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STRUCTURE MD CONTENT OF THE SYLLABUS 

The problem of finding out what is taught in biology throughout 
Europe can be approached at two levels , the qualitative and the quan- 
titative.. For the purposes of this survey, an attempt was made to find 
out the depth in which each biological item is taught in each country, 
by asking for a subjective estimate according to a three point scale. 
In order to introduce a greater degree of objectivity, the approximate 
time given to each sub-section of the syllabus was asked for, and an 
estimate of the amount and nature of the practical work done. The com- 
plete results of this syllabus analysis appear in Appendix II. The es- 
timates of time and of depth of study are, of necessity, approximations, 
and individual variations within each country may be very great. The 
results obtained give, however, general indications as to the emphasis 
laid on the different areas of biology. 

The original analysis, consisting of over fifteen hundred items 
was designed to find out exactly what biological topics were studied 
in Europe. This list was then abbreviated and all topics studied by less 
than 44 per cent of the respondent companies removed. A list of rare 
topics appears in Appendix IIA. 

As thought processes in biology form a network, rather than a series 
of. simple branches, the number of possible ways for designing a syllabus 
analysis is infinite. The various topics included may be correlated in 
a large number of different ways, depending upon whichever aspect of the 
subject the teacher wishes to emphasise. It was consequently difficult 
to allot topics to any definitive area. The analysis was designed there- 
fore so that, as far as possible, the classification of facts into groups 
did not reflect any one teaching approach. 





The following major sections were defined 


1. 


• ♦ 

Biochemistry and biophysics 


2. 


Physiology 


3. 


Anatomy 


4. 


Morphology 


5. 


General principles related to biology 


6. 


Bio-sociological problems 


7. 


Ecology 


8. 


Earth sciences 


9. 


Embryology 
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10. Histology 

11. Cytology 

12. Evolution 
13 • Genetics 

14. Representative plant types 

15* Representative animal types 

The percentages of the total syllabus analysis represented by each 
major section are given in Table 3A. 
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Table 3 A - Percentage of total syllabus analysis represented by each 
major section. 



1. 


Representative types of animal 


■ 33,5 


% 


2. 


Physiology 


29 


% 


3. 


Representative types of plant 


7 


% 


4. 


Ecology and ethology 


7 


% 


5. 


Biophysics and biochemistry 

* 


5,5 


% 


6. 


Histology 


5 


% 


7. 


Genetics 


3,5 


% 


8. 


Anatomy 


3 


% 


9. 


Cytology 


3 


% 


10. 


Evolution 


2,5 


% 


11. 


Morphology 


2 


% 


12. 


General principles related to biology 


1,5 


% 


13. 


Earth sciences 


1 


% 


14. 


Embryology 


1 


% 



By way of comparison, Table 3B gives for each respondent country, 
the proportion of all biological items taught represented by each 
major section* 
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Table 3 B - Proportion o<- time spent on each major section of the 
syllabus. 



I 



BELGIUM 




1 . Phvsiolot>v 




2. Representative plant types 


17,5 % 


Representative animal types 


15 % 


3 . Genetics 


17 % 


4- Evolution 


7 Z 


5. CvtoloBV 


4.5 % 


6* His tology 


4 % • 


7 • Anatomy 


3.5 % 


8« Ecology 


3 Z 


9. Morphology 


3 % 


10. Bi-Oohvsics a.nfl bLochemis tfv 




1 1 • Biosociological problems 


2 % 


12. General principles 


I % 


1 - Embfvoloov 


1 Z 


14- Earth sciences 


0 % 


DENMARK 




1. Physiology 


22 % 


2. Representative animal types 


21 % 


3. Biophysics and biochemistry 


7,5 % 


4. Histology 


7 % 


3 . Anatomy 


7 %.. 


6. Biosociological problems 


6,5 % 


7. Ecology 


6 % 


8. Evolution 


6 % 


9* Cytology 


4 % 


10. Representative plant types 


3,5 % 


11. Genetics 


3 % 


12. Embryology 


2 % 


13. General principles 


2 % 


14. Morphology 


1,5 % 


15. Earth sciences 


' 1 % 
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FRANCE 




J. Ecology 


1 Ct 7 

1 c % 


2. Physiology 


18 % 


3. Representative animal types 


12 % 


4« Earth sciences 


11,5 % 


5* Evolution 


8 % 


6. Cytology 


6 % 


7. RefSi'esentative plant types 


6 % 


8 • Anatomy 


5 % 


9. Biosociological problems 


4 % 


10. Genetics 


3,5 % 


11. Histology 


2,5 % 


12, General principles 


2 % 


13". Biophysics and biochemistry 


1,5 % 


14. Morphology 


1 % 


15» Embryology 


0 % 


GERMANY 




1. Physiology 


3? % 


2. Genetics 


14 % 


3. Evolution 


12 % 


4, Ecology 


8 % 


5. General principles 


7 % 


6. Anatomy 


5 % 


7 Cytology 


4 % 


8. Embryology 


3,5 % 


9. Histology 


3,5 % 


1G» Biosociological problems 


3 % 


11. Biophysics and biochemistry 


2 % 


12, Representative animal types 


1,5 % 


13. Representative plant types 


5 % 


14. Morphology 


5 % 


15. Earth sciences 


0 % 



20 



ERJC 
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ICELAND 



1. Earth sciences 

2. Physiology 

3. Representative animal types 

4. Biosociological problems 

5. Cytology 

6. Evolution 

7. Representative plant types 

8. Biophysics and biochemistry 

9. Histology 

10. Ecology 
1 1 • Anatomy 

12. Embryology 

13. Morphology 

14. General principles 

15. Genetics 



IRELAND 

I. Physiology 

2* Representative animal types 

3. Ecology 

4. Representative plant types 

5. Genetics 

6. Cytology 

7. Biophysics and biochemistry 

8. Morphology 

9. Anatomy 

10. Histology 

1I« Earth sciences 

12. Evolution 

13. General principles 

14. Biosociological problems 

15. Embryology 
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i 
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i 
t 
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NETHERLANDS 






1 . Physiology 


37 


% 


2 • Representat Ive animal types 


1 o 

1 o 


% 


3» An^toiny 


o c 

8,5 




4. bene tics 


6 


or 
% 


3* nlStOiOgy 


5 




D* DiopnysLcs sno. DLocnenLLSbiry 


c 
J 


^ 


/• DLuSO Ci.OXOgL CaJL PlODXcIuS 


J 


^ 


o» uytoiogy 


J 


^ 


9» Representative plant types 


3 




1 U • i2i VO JL iiu lon 


J 




1 1 • i:iiuDryoi.ogy 


2,5 


A 


1 z • EiCOl ogy 




^ 


1^* laPneirai principles 


J 


A 


14* Earta sciences 


1 


or 

% 


ij» nor.^noiogy 


c 
D 


A 


NORWAY 






1. Representative animal types 


32 


% 


2. Physiology 


20 


% 


3> Genetics 


8 


% 


4. Evolution 


8 


% 


5. Representative plant types 


7 


% 


6. Biosociological problems 


5 


% 


7. Embryology 


4 


% 


8. Histology 


4 


% 


9. Anatomy 


3 


% 


10. Cytology 


3 


% 


1 1 • Biophysics and biochemistry 


2,5 


% 


12. Ecology 


1 


% 


13* Earth sciences 


I 


% 


14. Morphology 


1 


% 


15. General principles 


0 


% 



i 
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SWEDEN 




1 • Ecology 


29 % 


2. Physiology 


15 % 


3. Representative animal types 


10 % 


4. Biophysics and biochemistry 


9 % 


5. Genetics 


8 % 


6. Representative plant types 


7,5 % 


7. Biosociological problems 


5,5 % 


8. Cytology 


4 % 


9. Evolution 


3 % 


10. General principles 


1 % 


11. Histology 


0,5 % 


12. Anatomy 


0,5 % 


13. Morphology 


0,5 % 


14. Embryology 


0,5 % 


15. Earth sciences 


0 % 


SWITZERLAND 




1. Physiology 


20 % 


2. Representative types of animal 


20 % 


3. Earth sciences 


15 % 


4. Representative plant types 


6 % 


5. Anatomy 


6 % 


6. Genetics 


5 % 


7. Embryology 


3,5 Z 


8. Cytology 


3,5 % 


9. Evolution 


3,5 % 


10. Biophysics and biochemistry 


2,5 % 


1 1 . Ecology 


2,5 % 


12. General principles 


2,5 % 


13. Biosociological problems 


2,5 % 


14. Histology 


2,5 % 


15. Morphology 


0 % 
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UNITED KINGDOM 



1 . Representative animal types 

2. Physiology 

3. Representative plant types 
4 • Anatomy 

5. Histology 

6. Biophysics and biochemistry 

7. Genetics 
6 Ecology 

9* Biosociological problems 

10. Evolution 

11* Morphology 

12. Cytology 

13. General principles 

14. Earth sciences 

15. Embryology 



25 
25 
6 
5 
5 
5 



2 
2 



2,5 
2,5 



4,5 
4,5 
4 



% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 
% 



A tremendous variation between the emphasis placed on each area can 
be noted. Physiology is still the most important area of study in the 
majority of countries. It has been superseded by ecology, however, in 
both France and Sweden. Most other countries spend less than 5 per cent 
of the time available on this aspect. One surprising feature is the pro- 
minence of the study of earth sciences in Iceland, but this may probably 
be attributed to the inclusion of a large amount of geology in the biolog 
course. The study of plants and animals still occupies more than a third 
of the time in Belgium, Norway and the United Kingdom ; however, the 
newer disciplines of genetics and cytology now take more time between 
them than the once dominant ones of anatomy and morphology. The Federal 
Republic of Germany in particular seems to have moved away from the tra- 
ditional approach, placing eiq)hasis on the study of man, his origins and 
his environment and giving particular ir^ortance to the philosophical 
background of the subject. The somewhat heterogeneous section, general 
principles, involving the study of social, moral and philosophical 
problems related to biology, is regarded as particulary iii5)ortant in 
Germany. The delegates to the Strasbourg conference stress this aspect 
of biology, and it may be that these topics are discussed within the 
framework of the biology lesson in most countries, although no definite 
time is allotted for studying them. 

A certain amount of overlap may be noted between topics taught in 
chemistry and biology. In France, there is a tendency to link the various 
sciences in a cognate subject which forms the core discipline of the two 
science sections of the lycSe : Section C, sciences physiques (physics 
and chemistry) and Section D, sciences naturelles (a natural science 
course involving* elements of both geology and biology) . This means that 
although the programme is primarily oriented towards ecology, there is 
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also a strong emphasis on the study of evolution and earth sciences. 
From the list of representative animal types, each teacher must choose 
four for detailed study, of which one must be aquatic and the others 
terrestrial. 

The degree of autonomy possessed by the individual teacher in the 
Federal Republic of Germany makes detailed answers to this type of syl- 
labus analysis difficult. As with the other academic subjects, the tea- 
cher is issued with an outline plan for which he fills in the details 
according to his own capacities and the pupils' interests. The designs 
of these outline plans do not differ substantially throughout the 
country. In most of the Lander there is freedom of choice between the 
following main areas : 



1. 


Physiology and biochemistry 


2. 


Molecular genetics 


3- 


Evolution 


4. 


Bio.cybemetics (biological regulation) 


5. 


Human genetics 


6. 


Embryology and development 


7. 


Ecological interactions 



Three of these subjects are obligatory and are usually treated at 
a high level. The three subjects most co^^only selected for study tend 
to be physiology, biochemistry and evolution. 

Although there is evidence of new material being incorporated into 
programmes, and of courses being redesigned in some countries to include 
a greater proportion of ecology, genetics and cytology, and to give more 
time to the discussion of socially relevant problems, the courses in 
most cases are still strongly traditional, dominated by study of repre- 
sentative animal types , anatomy and morphology.. It seems that the recom- 
mendations made by the delegates to the Strasb'ourg conference (see Chapter 
I) are still remote from present reality. It may be that they were look- 
ing too far ahead for their suggestions to be of any practical use at 
present. Further discussion might indicate how the reforms they suggest 
might best be incorporated into biology programmes. 

After comparing the major areas of study, more detailed comparisons 
can be made as to the depth of study, and the amount of practical wurk 
done in connection with each item. Some differences may be observed in 
the amount of time available for teaching biology at this level but in 
general, apart from the United Kingdom, where biology is one of three 
or four specialist subjects studied during the last two years of academic 
secondary education, the time allowance is not very generous. 



Ta^le 4 - Hours devoted to biology in the upper academic secondary 
school 



hours 




In making use of available time, two trends may be observed :* 
either a wide range of topics may be covered superficially , or a few 
topics covered in depth. Only the United Kingdom^ with its generous 
time allowance can afford to cover a wide syllabus in a fair amount 
of depth. 
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Table 5 - Number of items studied in each category of depth 



Discussed briefly 
in little detail 



Di^scussed at moderate 
length 

Discussed in relative- 
ly great detail 




A direct comparison of the nuniber of items studied with the amount 
of time available indicates that France and Ireland cover a fairly 
limited amount of ground with a fairly generous time allowance, where^ 
at the other end of the scale, Switzerland and the Netherlands cover 
a wide range of material in a fairly short time. 
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Table 6 - Number of items studied in relation to hours allotted to 
study of biology 
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Determining factors in the depth at which each topics is studied 
are the material facilities available for practical work, the propor- 
tion of time which can be spent, in a laboratory, and the type of 
practical work which is undertaken. (This point is discussed in greater 
detail in Chapter III), 
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Table 7 - Numbers of items accompanied by various types of practical 
work 




A lot of pupil prac- 
tical work 



A little pupil prac- 
=== tical work 

Demonstration by 
♦ ♦ teacher 

; ; Total numbers of topics 
I 1 studied 

450 . ' 



400 




More detailed information on the practical work done is given in 
Table 8. Most practical exercises are done in connection with the study 
of physiology, and representative animal types, which still account for 
the major part of programmes in most countries. A fair proportion of 
practical work is done also on ecology in France, Sweden and Ireland. 
In general, however, both Tables 7 and 8 indicate that limited practical 
work is done in most countries as yet, and that demonstration by the 
teacher is still more common than exercises performed by pupils them- 
selves. In France alone is demonstration by the teacher rare, and pupil 
exercises always of a detailed nature. 
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The widely differing emphasis placed on the different sections of the 
biology programme indicate a considerable degree of variation between the 
various European countries in their choice of subject matter. It was hoped 
that a list made of items studied-by at least 90 per cent of countries 
might form the basis of a limited agreement as to some common ground • This 
list (given in Appendix lib) contains, however, only seventy items, amount- 
ing to 11.3 per cent of the total syllabus analysis. This is surely far too 
slender a basis for con5)iling any nucleus of common ground to be agrt.ir^ as 
a basis for all syllabuses, even allowing for some items to have been 
studied earlier in the course* 

The major areas where there is agreement include certain aspects of 
blood, respiration, vitamin and mineral requirements, photosynthesis, cell 
division, evolution and genetics. There are in addition one or two taxo- 
nomic groups, such as fungi, studied by over 90 per cent of countries • 

A second list (given in Appendix lib) was made of items studied by 
fewer than 44 per cent of countries. This contains 27,2 per cent of the 
items listed, which usually have particular relevance for one country. In 
three of the four countries studying diatoms, for exan^le, fishing is a 
major industry. Giberellius and Kinetin are studied only in schools in 
Ireland and the United Kingdom, where a great deal of the early work on 
them was done : and Cyprus is one of only two countries which begin their 
study of the history of biology with the early Greeks. 

The constant advances of biological research mean that syllabuses for 
this subject, as for all the other natural sciences must frequently be 
revised and up-dated. Ideally, there should be in addition a means whereby 
new syllabuses can be evwluted. The ease with which new elements can be 
introduced will depend on the degree of centralisation of the educational 
system. It is more likely, however, that where the irMividual teacher has 
coni?iderable autonomy new elements will be incorporated spontaneously into 
biology programmes without awaiting the approval of the central authorities. 

In the majority of countries, reforms are initiated from a high level, 
although pressures for change probably come from the teachers themselves, 
and more particularly, through their professional associations. In the 
United Kingdom alone, a tightly interlocking system of control means that 
changes stem from the national examining bodies rather than from the 
central authorities, who are not responsible for devising new curricula. 

Details of the methods used for changing syllabuses appear below in 
Table 9. 
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Table 9 - Mechanisms for Syllabus Change 



AUSTRIA 


. Ministerial conferences 


BELGIUM 


iTn An Of* fi TBAfiP PS p T"Pfiiil nf* nT*nnnQ^1c maAa K\r c/>Y^rk^1 

inspectors or by the Minister of Education 


CYPRUS 


Changes loade by Inspectorate 


DENMARK 


Ministry of Ediipption. TppphPT"R thav p1go t-^-v nttt- t-Vi^ir^ 
own schemes 


FRANCE 


Conseil superieur de 1 'Education Nationale 


ICELAND 


Formerly gymnasium teachers. The newly founded 
Deoartment for School Rp<5PPT"ph mpv Vipin in t-Vi-i c vAcnAr»«- 


IRELAND 


Svll ab US re Vl_ SP d P VPT^ f l vp VP aTC K v a r« ntnmi r t-A a -F 

school, Ministry and university representatives 


LUXEMBOURG 


Commission Nationale 


NETHERLANDS 


A national committee for biological curriculum 
development is to be nominated soon 


SWEDEN 


The National Education Board has syllabuses under 
revision continually and may change them every seventh 
year 


SWITZERLAND 


Usually teachers* initiative 


TURKEY 


Board of Education after testing in pilot schools 


UNITED 
KINGDOM 


Syllabuses issued by regional examining boards. Changes 
initiated by subject committees, conq>osed of university 
and school teachers 
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CHAPTER III 



TEACHING ^€THODS AND RESOURCES 

The facilities available are a prime factor influencing the choice 
of teaching method. With the current movement towards more experimental 
work in biology lessons, provision of laboratories and the equipoent 
in them is of obvious importance • The ratio of laboratories available 
in most countries is for one to be supplied for. biology for every two 
hundred to two hundred and fifty pupils. In spite of this, the actual 
teaching time which may be spent in a laboratory at this level may 
vary very considerably, as is shown in Table 10. 



Table 10 - Proportion of Biology Teaching in a well equipped laboratory 



Lack of facilities, combined with large classes might make the intro- 
duction of practical work difficult in some countries • In the Federal 
Republic of Germany and also in Denmark and Sweden, a solution is found 
to the problem of limited laboratory time by altematirig theoretical and 
practical work in the lecture the.atre and in the laboratory* 

Policies regarding the setting up and maintaining of laboratories 
tend to follow one of two patterns ; either a large capital outlay is 
made and a coii5)lete new laboratory built, and little money spent s*ub- 
sequenLly, or a small outlay is made initially and the laboratorN/lbuilt 
up gradually* There are obvious disadvantages to both schemes. Ift the 
first type of laboratory equipment may quickly grow out. ot date,' where 
in the second, although the latest equipment may be bought- it may be 
some time before this type of laboratory becomes fully operational. 
There was no evidence in any country of any official directives regard- 
ing the setting up and maintenance of laboratories, nor is there any 
sum of money allocated annually to be spent on equipment. Provision of 
apparatus, in the laboratory seems to be left entirely to the individual 
teacher's 'initiative, and to the funds he can raise from the educational 
authorities . 

Table 11 shows the provision of laboratory equipment and the extent 
to which audio-visual aids- are used. Although provision of microscopes 
and micrbprojectors is apparently generous in most European countries, 
centrifuges and quick-weighing balances are available in only a few 
countries, and even so are found only occasionally except in Sweden. On 
the other hand, a wide range of audio-visual aids is available in most 
countries, in particular films and slides, and in many cases, radio and 
TV programmes. There are indications, however, that full use is not 
always made of these ancillary aids. Only in five or six countries is 
there a government operated scheme supplying schools with laboratory 
apparatus . 
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One of the major problems in biology teaching is the supply in suffi- 
cient number of specimens for e3q>eriment. The soluwions adopted to this 
problem are varied. It is, of course, possible to g£.ther specimens from 
the environment of the school, but sole use of this tource of supply may 
eventually deplete the resources. Alternative sources in many countries are 
university departments, and special biological supply agencies. In the 
United Kingdom, for example, local education authorities run supply banks 
for specimens . 

Another solution to the problem of supplying specimens is for each 
school to provide its own facilities, gardens, greenhouses, animal rooms 
or ponds. Although school gardens are encouraged in some countries, no- 
tably in France and in Denmark, Table 12 indicates that provision of these 
facilities is still very sparse. 



Table 12 - Approximate proportion of schools possessing 





B 


CY 


DK 


F 


D 


EIR 


NL 


N 


s 


CH 


UK 


A - 

animal rooms 


1/10- 


0 


0 


2/3? 


1/10- 


1/10- 


0 




1/10- 


1/10- 


1/5 


B - 

green houses 
or equiva- 
lent . 


1/10- 


0 


1/10- 


1/10-? 


1/10- 


1/10- 


1/10- 


1/2 


1/10- 


1/10- 


1/3 


C - 

school 
gardens 


1/30- 


some 


1/10- 


1/10-? 


1/3 


1/3 


1/10-? 


1/10- 


2/3 


1/3 


1/5 


P - 

school 
pools 


1/10- 


0 


1/10- 


1/10-? 


1/10- 


1/10- 


?0 




1/10 


1/3 


1/5 



Provision of gardens might fill a number of useful functions supplying 
fresh specimens and formi,ng a basis for the study of certain aspects of 
ecology and methods of cultivation. Miniature habitats might also be created 
so that pupils might study these at first hand. Much would depend here on the 
individual teacher's initiative and the amount of assistance available. 

The nuinbers of laboratory assistants found in European schoqls, whether 
qualified or not, are, however, very small. This may well explain why there 
is evidence of facilities not being used to their full capacity and also 
the lack of greenhouses , animal rooms and other facilities of this type. 
Details appear in Table 13 of the provision of laboratory assistants in the 
countries from which information was forthcoming. 
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Table 13 



1. Are laboratory assistants employed in the academic secondary 
school ? 

2. If so, what qualifications are necessary ? 


BELGIUM 


1 Op Pii<5 1 nn ill 1 V 

2. Untrained, ^ 


FRANCE 


i — ■■ 

1 . One laboratory assistant for each 50 hours of 

' 11155 t'l^lir*t'l flTl ! 1 O r\n O O C Cl C f* a« f* -Frt ^ t-r.rrx 

teachers 

2. Brevet.de technicien in large schools .Untrain- 
ed in smaller schools 


FEDERAL REPUBLIC 
OF GERMANY 


I • Occasionallv 
2. Untrained 


ITALY 


1. All classes over a certain size must have 

jaCkw \j ^ c»k y c*0 o ^ o b CUl k 

2. Diploma from Industrial and Technical 
Institute 


LUXEMBOURG 


K One full-time technician for each biology 

laboratory 
2. Diploma from school of Ifechanics 


MALTA 


1. One assistant shared by two departments 

2. Some have City and Guilds Laboratory Techni- 
cians certificate 


NETHERLANDS 


1. 25/30 % of schools have laboratory assistants: 
two for every three science teachers 

2. Training in physics, chemistry and sinple 
biology * * 


SWEDEN 


1. One assistant for all sciences in each gymna- 
sium 

2. Usually unqualified 


UNITED KINGDOM 


1. About one assistant for three science teachers 

2. Usually untrained 
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It is obvious that the importance of didactic teaching far outweighs 
tnat of any other method in the majority of countries. This predominance 
of didactic teaching is not by any means peculiar to biology. Research into 
the teaching of other subjects, economics, for example, at this level shows 
that in this subject also, lecturing by the teacher is the customary mode 
of instruction. It is disturbing to note also the amount of time taken 
up by confirmatory rather than exploratory practical work, except in France, 
where the former is not allowed. It would seem that only in Denmark, France, 
Sweden and the Federal Republic of Germany, and to a certain extent in the 
United Kingdom, are there any signs of biology teachers breaking away from 
the hierarchy, of formal teaching methods, although the degree of overlap 
between the estimates of time given in some countries suggests a great 
deal of individual variation. 

A similar predominance of traditional methods of instruction can be 
observed when the relative importance of each pupil activity is studied. 
(See Table 15) The taking of notes still receives the greatest emphasis, 
and surprisingly enough, in almost half the respondent countries, these 
notes are still being dictated by the teacher, even at this senior level 
in the school. Only France and the Federal Republic of Germany seem to 
have reduced note taking by any significant amount. In view of the age of 
pupils at this level in some countries, where the terminal classes in 
some countries are almost equivalent to the first year of university in 
others it would seem appropriate for the emphasis to be on independent 
work, on the part of the pupil. With the stress laid on use of reference 
books and self instruction in the United Kingdom and the Federal Republic ^ 
of Germany, it would seem that in these countries a fair amount of oppor- 
tunity is given to the pupil to acquire study methods suitable to the 
subject. The importance given to project work is disappointingly small , in 
view of the current interest shown in this type of exercise. In the case 
of Sweden, however, the figures given may be misleading, as the pupil is 
expected to spend from thirty to forty hours of his spare time during the 
terminal year working on a biology project. As this is an extra-curricular 
activity, no indication of its importance is given on this table. 
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Five possible teaching methods were defined as follows : 

A - Didactic Doethod : (exposition or lecture by teacher, with or 
without experimental demonstration) 

B - Socratic loethod : (questioning and discussion with the pupils 
to eliclr their knowledge and ideas) 

C - Practical work done by pupils after A or B, as confirmation of 
something they have already been told 

D - Heuristic method (practical work done by pupils in response to the 

setting of a problem to which they do not know the answer) 
E - Project method ^ 

Each country was then asked to estimate what proportion of its teach- 
ing time was taken up by each type of instruction. The results appear in 
Table 14. 

Table 14 - Teaching Methods Used 

Figures given indicate approximate percentages of teaching tine 





CY 


DK 


F 


D 


EIR 


NL 


N 


S 


CH 


UK 


k - 

Didactic 


50-75% 


0-10% 


0-10% 


15-25% 


75-100% 


75-100% 


15-20% 


25-50% 


50-75% 


25-50% 


B - 

Socratic 


25-50% 


25-50% 


0-20% 


10-25% 


0-5% 


5-20% 


15-45% 


25-40% 




10-25% 


C - 

Confirmatory 
practical 




25-40% 


0% 


15-25% 


0-10% 


0-5% 


0-5% 


10-20% 


10-20% 


25-50% 


D - 

Heuristic 




10-25% 


c.80% 


15-25% 






15-25% 


10-25% 


10-25% 


25-50% 


E - 

Project work 




Ci5% 


c.5% 


10-15% 








10-25% 


0-10% 


10-25% 
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Table 15 - Pupil activities 



(rated in descending order according to the iiq>ortance attributed to each 
activity) 





B 


CY 


DK 


F 


D 


EIR 


NL 


N 


S 


Ch 


UK 


A. (i) Note-taking, dicta- 
ted by teacher 
(ii) Note-taking, precis 
of teacher 


1 
1 


9 

£t 

9 


1 
1 

1 
1 


9 


9 


1 
1 

\ ) 


1 
1 

1 
1 


1 
1 


1 
1 


1 
1 

1 


1 
1 

1 


B. Note-taking from text- 
book 












9 


A 




9 




O 
J 


C. Use of other reference 
books 


.- 


- 


3 


3 


2 


4 


6 


3 


4 


5 


4 


D. Self-instruction on 
limited topic 






(7) 




3 










5 


7 


E« Coixq)osing and giving 
short lecture 


2 


2 


6 


. 5 


2 




3 


3 


4 


5 


7 


S. Long project (1 term- 
1 year) 




2 


5 


6 












5 


6 


6. Discussion 




3 


2 


1 


1 




2 


1 


2 


5 


4 


H. Radio or TV^at this 
level 




1 




7 

i 




3 






4 






I, Essays 






3 


(A) 


3 


5 


4 




7 




1 


J. Programmed learning 




2 





















More detailed study of the skills to be developed by practical work 
(see Table 16) show clearly the lack of irq)ortance attributed in the ma- 
jority of countries^ with the possible exception of the United Kingdom 
and France, to the more heuristic forms of practical work, such as expe- 
rimental design or investigation of an unknown specimen, although near- 
ly all countries claim to spend up to 25 per cent of their time on ex- 
ploratory practical work, 
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Table 16 - Laboratory skills 



Laboratory skills degree of importance 

A : Essential 

B : Very important 

C : Moderately imp.ctrtant 

b : Worth some attention 

E : lhiiiq>ortant 

: already given in Table 2 





B 


CY 


DK 


F 


D 


EIR 


NL 


N 


s 


CH 


UK 


Dissection 


A 




D 


C 


c 


C 


D-E 


A 


A 


c 


A 


Use of ordinary microscope 


A 


A 


B 


A 


A 


B 


B 


A 


A 


c 


A 


Use of phase contrast 
illumination 






D 






E 


E 




D 


D 


D 


Use of dark ground illu- 
mination 






(p-E) 






E 


E 






(e.) 


D 


Maceration of material 








D-E 


E 


C 


E 




C 


D 


D 


Cutting sections of botanical 
material 


C 


A 


B 


C 


C 


c 


c . 


C 


D 


C 


C 


Use of hand microtome 


B 


-■ 


(P-E) 


D 




E 


E 




D 


D 




•* Description/investi- 

gation of unknown speci- 
men 


C 




D 


C-D 


c 


D 


E 


BfD) 


D 


D 


A 


" Ability to make a good 
biological drawing 


C 


A 


D-E 


A 


B 


C 


C 






B-C 


B 


«^ Ability to make a good 
biological diagram 




A 


E 


M 


C 


C 


B 


C 


D 


C 


B 


" Ability to design (+ 
execute) a sinqjle expe- 
riment 


C 




E 


A 


B 


C 


Df-C) 


- 


B 


C 


B 
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The only skill regarded by nearly all as essential is use of the 
ordinary microscope, which, it will be remembered, is the only one of the 
fev7 pieces of biological equipment to be provided in sufficient quantity 
in all countries. The newer and more sophisticated microscope techniques, 
such as phase contrast and dark ground illumintatibn receive little atten- 
tion in schools in any country- and only Belgium rated the use of the hand 
microtome as higher than 'worth some attention'. 

It would seem from the differing emphasis placed on various sections 
of the syllabus (see Chapter II) that general conceptions of biology held 
by each country must diverge significantly. In an atteuq)t to find out 
exactly how each country conceived the subject eight possible lines of 
approach were distinguished. :/ 



1. 


Molecular - biochemical 


2. 


Cytological - genetic 


3. 


Taxonomic - ecological 


4. 


Taxonomic - evolutionary 


5. 


Physiological 


6. 


Physiological - ecological 


7. 


Pre-medical - anatomical 


8. 


Applied biology 



Each country was requested to list in descending order of priority 
the importance given to each of these lines of approach. The results 
appear in Table 17, 
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Table 17 - General approach to biology teaching 





B 


CY 


DK 


F 


D 


EIR 


L 


MA 


NL 


N 


SC 


F 




on 


UlN 


Molecular/ 
b i. o clieniL c a 1 


6 




1 




1 


8 


3 


7 


4 




6 


1 


3= 


5 


5 


Cytological/ 

lie ^ 


5 


1 


2= 


1 = 


2 


6 


2 


2 


5 


2 


3 


2 


3= 


3 


4 


Taxonomic/ 
ecological 


1= 


2? 


5 


1= 


5 


2 


1 


6 


- 


■- 


4 


5 


1 = 


1 


6 


Taxonomic/ evo- 
lutionary 


1 = 


3? 


3 


1= 


6 


7 




8 


2= 


1 


5 


4 


5= 


4 


2 


Physiological 


4 


4? 


2= 


1 = 


3 


3 


4 


1 


1 


3= 


1 


3 


3= 


2 


1 


Physiological/ 
ecological 


1= 


5? 


4 




4 


1 


■7" 


4 


2= 




2 


6 


1 = 




3 


Pre-medical/ 
anatomical 


7 








7 


5 


5- 


3 


6 - 


3= 


8 


7 


5= 




7 


Applied biolo- 
gy (e.g. "rural 
science") 




1 






8 


4 




5 


7 




7 


8 


5= 




8 



In spite of the differences noted in Chapter II in the inq)ortance 
attached to each part of the syllabus. Table 17 shows that the approach 
is primarily biological in mast countries, particularly in the treat- 
ment of physiology. In one or two countries, Norway and Sweden for 
example, the approach appears to be initially twofold, both botanical 
and zoological. In the United Kingdom, this underlying separation into 
botany and zoology seems to rxin through the whole biology course. 
.f» ■ ■ • 

In most coxintries the physiological approach is still pre-eminent 
although the cytological/ genetic approach now comes in second place, where 
the systematic/evolutionary approach, for so long predominant has gone to 
fifth or sixth place . . The ecological approach ranks fairly high, although 
it has not yet reached the position of importance given to it by the de- 
legates to the Strasbourg conference (see Chapter I). 
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Courses in most countries include some study of socially relevant 
questions although France and Sweden, with their emphasis on ecology 
are the only countries to treat this aspect of biology in any great 
amount of detail. Aspects of conservation and the pollution problem re- 
ceive most attention, closely followed by the world food problem and 
the world population problem. Public health receives surprisingly little 
attention in most countries, but may well be discussed at an earlier le- 
vel. Only in Cyprus and Ireland are schools not expected to play a part 
in sex education. In all other countries, this is usually given by the 
biology teacher, with some help from others. As this is an area of study 
influenced by the dominant religion of some countries, it might be diffi- 
cult to make any recommendations here on an international plane. 

The considerable variation in the amount of ecology studied has al- 
ready been noted. In recent years, development of this area and improvement 
of ecological methods mean that this subject is now capable of forming a 
most valuable basis to all biological studies in school. In his report 
for the Council o£ Europe, 'Environmental Education and its social rele- 
vance in North-West Europe', T. Pritchard comments, "The present undoubted 
problems in conservation... are due basically to insufficient public 
awareness of the relationships between man and his environment... all sec- 
tions of the population, at all ages from the primary school upwards must 
have their eyes opened to the importance of the environment". 

A major obstacle to the introduction of an increased proportion of 
ecology into the biology programmes at this level is in the lack of tea- 
chers who are really knowledgeable about this subject. (This point will be 
discussed further in Chapter V) . 

Study of the type of work unclertaken in connection with ecology re- 
vealed that detailed qualitative description and measurement of physical 
and biotic factors are the most frequently used methods. The more experi- 
mental methods, such as using statistical methods, and follow-ups in the 
laboratory or in the field are used far less frequently. This is disap- 
pointing for this type of exercise can provide the most useful scientific 
training. Until the teaching of this subject is remodelled it will be dif- 
ficult to provide the environmental knowledge that is so urgently needed. 

The state of ecology teaching mi^t be improved by the provision of 
more facilities for undertaking field-work. Field centres already exist in 
Norway and the United Kingdom, and camps may also be organised in Sweden 
and Denmark. Lack of funds and of teachers trained in ecology mean that 
little opportunity exists for carrying out field work in other countries. 

It is obvious tha .^ut uhe general, lack of material facilities, the 
dominance of traditional teaching methods, the emphasis on confirmatory 
practical work and teacher demonstration, the work done by research into 
biology and teaching methods for this subject has still not yet penetrated 
to the classroom. Although great interest is currently shown in remodelling 
biology courses so that ecology and molecular biology take on a more in?)or- 
tant role than the traditional areas of systematics, morphology and anatony, 
much of the new thinking has yet to be translated into reality. Factors 
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militating against swift modernisation of progranmies are the material pro 
blem of providing resources, and the relatively low status of biology in 
the academic secondary school. 

Table 18, indicating future trends in the teaching of this subject 
shows that in many countries biology is to be given a larger time allow- 
ance, more active teaching methods are to be used, and the proportion of 
genetics, cytology and molecular biology is to increase. One somewhat 
surprising feature is that the reforms outlined in this table are appa- 
rently not accompanied by any wide-scale increase in in-service training 
or material facilities. 



Table 18 - Future trends' in the Methodology of teaching biology 



BELGIUM 


New syllabus to be drafted in 1970 will move away from, 
systematics and place more emphasis on ecology and 
molecular biology 


CYPRUS 


Attempt to move towards more active methods, with the 
possible introduction of the Nuffield Foundation biologi- 
cal programmes 


DENMARK 


Introduction of more practical work, possibly on lines 
of American BSCS 


FRANCE 


The new syllabus devised in 1966 with a predominantly 
ecological bias is still being evaluted 


ICELAND 


Increased eii5>hasis on ecology and on laboratoiry work. 
Teaching approach will be molecular/biochemical 


IRELAND 


Biology was introduced as an option for the leaving 
certificate in 1969 for the first time 


ITALY 


In general, there is a move towards an expansion of 
courses and a biology course is to be introduced for the 
first time into the terminal class. In the lower secon- 
daryschool, more pupil participation in biology lessons 
is recommended and it is probable that this trend will 
extend to the upper secondary school also Pilot schemes 
are at present being conducted in 62 schools on the lines 
of the BSCS 


LUXEMBOURG 


A major transformation of curricula, giving more time to 
biology began in 1968 
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NETHERLANDS 


The Biological Council of the Royal Dutch Academy of 
Sciences is assisting in the organisation of in-service 
courses, the objiect of which is to introduce an increas- 
ing proportion of experimental work into the schools. 
In future the syllabus will stress molecular biology 
and ecology 


NORWAY 


The en5)hasis in the syllabus will, in future shift from 
morphology, anatomy, systematics and evolution to 
genetics, cytology and physiology 


SCOTLAND 


New Scottish Certificate of Education syllabus will be 
introduced in 1974, combining the approaches of the 
Nuffield Foundation course in biology and the BSCS 


QDATM 


As a result of the OECD conference held in 1962, pilot 
schemes were started in the pre-university classes. 
These were based on the American BSCS books. These trials 
are now complete, and the trend in biology teaching will 
in future be towards an increasing amoii-at of observation 
in the laboratory and less emphasis on ;:he teaching of 
theory and systematics. 


SWITZERLAND 


In future en5)hasis in the syllabus will shift from botany 
and zoology towards more general biology, including 
ecology, genetics, molecular biology, evolution, anthro- 
pology and demography 


UNITED 
KINGDOM 


The teaching approach of the Nuffield Foundation courses 
is having a profound and ^far-reaching effect on biology 
teaching. Emphasis on factual knowledge is decreasing 
and growing in5>ortance i'^ given to critical enquiry as 
a means of approaching scientific problems 
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CHAPTER IV 



THE TERMINAL EXAMINATION 

A major factor determining the form and standard of the terminal 
examination is the role attributed to it as a selector for careers and 
for higher education. Much depends hare on the purpose of the terminal 
class of the academic secondary school, whether it leads on directly to 
high^ education, or whether it combines academic study with a vocational 
orientation. In* France, for exaiq>le, pupils taking up employment on 
leaving the lycee are regarded as 'accidents', who should have been 
diverted into another type of school at an earlier date. In Sweden, on 
the other hand, some of the lines of the gymnasium are designed to ease 
the pressure on higher education by providing a combined academic and 
vocational training preparing pupils for taking up employment on leaving 
school. 

Table 19 indicates that in the majority of countries, the final 
assessment serves both as a qualification and as a basis for competitive 
selection. 

Table 19 - Purpose of terminal examination 





B 


CY 


DK 


D 


EIR 


NL 


N 


s 


CH 


UK 


1 • incentive 








X 




X 


X 




X 




2. Vocational guidance 
(for pupil) 








X 


X 


(x) 






' X 




3. Vocational selection 
(for employers) 


X 








X 


X 




X 


X 


X 


4. Competitive selection 


X 


X 




X 


X 




X 


X 




X 


5. Qualification for 
higher education 




X 


X 




X 


X 


X 


X 




X 



It is only necessary to use the terminal examination for. the purpose of 
selection in those countries where a^numerus clausus' operates with 
regard to university places. Among countries represented here, only 
Denmark and the Netherlands would appea^r to regard successful completion 
of the academic secondary course as a sufficient qualification for higher 
education. Other countries require a good mark in the terminal examina- 
tion, although only in a handful of countri^is, the United Kingdom, 
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Ireland, Cyprus and Turkey, is the supply of places so limited that for 
some universities an additional competitive examination is necessary. 
The shortage of places on university biology courses appears to be almost 
universal in Council of Europe countries, only Denmark and Malta reporting 
sufficient supply. 

The degree of centralisation controlling examination standards is 
very varied, some countries allowing the teacher almost complete freedom 
to set and mark his own examinations, others setting only one paper for 
pupils throughout the country and maintaining standards by operating 
detailed marking schemes and by exercising careful statistical control. 
Where the examination is used for competitive selection it is obviously 
of great importance that a fair degree of control is exercised to ensure 
parity of standards. Table 20 shows that the United Kingdom and France 
both use marking schemes and maintain standards from year to year by 
statistical control. In both countries, the terminal examination is 
designed to serve as a selector for higher education, and control is 
strongly centralised. In the United Kingdom, where examinations are set 
and marked by nine different regional examining boards, the maintaining 
of parity of standards is particularly important. Denmark, however, 
allows the teacher far greater freedom, and examinations are set and 
marked internally with a certain amount of supervision from inspectors. 
At the same time, Denmark is one of the few countries where there is 
sufficient provision of places on university biology courses. 

It would appear however, that in spite of the shortage of places 
for higher education and the need to use the terminal examination for 
competitive purposes, in most countries, the majority still rely on 
impression marking and on subjective methods of controlling standards 
from year to year. 

Table 20 





B 


CY 


DK 


F 


D 


IC 


L 


MA 


NL 


N 


sc 


E 


S 


CH 


TU 


UK 


A. Use of marking 
schemes 

1 , Impression marking 

2, General marking 
schemes 

3, Detailed marking 
' schemes 


X 


X 


X 


X 


X 


(x) 
(x) 


X 


X 


X 


X 


X 


X 


NA 
NA 

NA 


X 


X 


X 


B. Standards main- 
tained from year 
to year 

1 , By memory and 
experience 

2, Statistically 
maintained 




X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


NA 
NA 


X 


X 


X 
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From the amount of examination time given to biology, (see Table 21) 
It seems that this is regarded by ciany countries as a 'fringe' subject. 
A large proportion of countries examine biology orally and not in writing 
as compared with such key subjects as mathematics and modem languages, 
for which there are written examinations for all sections of the academic 
secpndary school in almost all countries. 

Table 21 - Nature of the. terminal examination 





A 


B 


CY 


DK 


F 


D 


IC 


EIR 


L 


MA 


NL 


N 


sc 


E 


s 


CH 


TU 


UK 


A. Number of written 
papers 




JmT 


1 


2 


1 






1 


1 


2 






2 


1 






1 


2 


B. Liingth of oral test 
(in minutes) 


30 
45 


15 
20 




30 


20 


15 
30 


20 




30 




20 
30 


30 








15 
30 






C. Length of prac- 
tical examination 
(in hours) 




















3 




1/2 
1 




(x) 








3 


Work done during 
the course taken 
into account in the 
final assessment 






















(x) 


X 


(X) 


X 


X 


X 







Biology still plays a less important role in the terminal examination 
than the better established sciences, physics and chemistry, for which 
subjects there is usually some kind, of written examination for science 
specialists. In Sweden, biology is one of the subjects forwhich there is 
no central test in the new system of continuous assessment. The teacher's 
estimate alone counts for biology in the. final grade. Only in the United 
Kingdom and Malta does biology rank as a major subject in the final assess- 
ment, but here there is a subject rather than a certificate examination, . 
and pupils specialise in only three to four academic subjects, for inten- 
ding biologists, nearly always sciences or mathematics during the last two 
years of secondary education. 

In spite of the increasing importance attributed to practical work, 
only the United Kingdom and Norway include a practical test in the ter- 
minal examination, and in the latter, this test is used only as a control 
to check the class teacher's assessment, and consists more or less of an 
exact repetition of one of 45 regulation experiments done during the 
course, such as the identification of a microscope slide, or food tests. 
These examinations test the standard of a class and do not serve as a 
qualification for individual pupils . 
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In the United Kingdom, the iii5>ortant role of practical exercises 
in biology instruction is reflected in the weight given to the practical 
examination, which forms an integral part of the final test, Exan5)les 
of the type of exercise demanded of pupils appear in Appendix III, One 
of the major problems of setting practical examinations is the provision 
of an adequate supply of specimens • In the United Kingdom, these must be 
foui'id for fifteen to twenty thousand candidates, and for this purpose, 
supplies are retained from year to year by the examining boards, and 
teachers givo.n warning in advance of what they will be required to provide 
themselves. 

Although no specific practical tests are given in the majority of 
countries, candidates may be asked to identify and comment on specimens 
during the oral examination. 

(« 

In addition, in a few countries, project work carried out during 
the course may count in the final assessment. In the Federal Republic of 
Germany, a small proportion of pupils submit a dissertation based on one 
year's research for a project. In the United Kingdom also, it is possible 
to submit a project, which may give extra marks to outstanding pupils, 
but which will not prejudice the results of others. The final mark for 
those taking examinations based on the Nuffield biology course consists 
of half for examination work and half for course work. 

The types of question set at this level tend to be essays and 
problems although there is still evidence of some emphasis being given 
to questions demanding reproduction of fact. Exanqples of examination 
questions from several countries appear in Appendix III. 

A comparison of the skills tested in the terminal examination (see 
Table 22) confirm the evidence found in the studies of teaching objectives 
and methods, that en5)hasis is still laid primarily on the acquisition of 
knowledge, at the expense of the acquisition of the 'tools' of the subject, 
such as the ability to make biological drawings and diagrams. Again the 
number of countries giving any iii5>ortance to those skills demanding 
independent thinking on the part of the pupil, the investigation of un- 
known specimens and experimental design, is disappointingly small. Among 
the intellectual skills demanded, the ability to reproduce fact and to 
coiqpare specimens rate as more iii5>ortant than the ability to evaluate 
and to interpret biological data. The only practical skill considered of 
importance is the use of the microscope. 
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Table 22 - Pupil skills examined in terminal examination 





B 


CY 


DK 


F 


D 


EIR 


NL 


UK 


Knowledge of biological facts 


X 


X 


X 


X 


X 


X 


X 


X 


Coiq>rehension of biological prose 




X 




X 






(x) 




Coiq>rehension and interpretation 
of biological data 




X 




X 


X 




(x) 


X 


Deduction of iinplications of a 
biological situation 




X 




X 


X 




X 


X 


Coiq>arison of biological situations 
or speciniens 




X 




X 


X 


X 


X 


X 


Ability to evaluate validity of 
statement or experiment 








X 


X 


X 


(x) 


X 


Ability to communicate biological 
information in writing 


X . 




X 






X 




X 


Ability to design simple experiment 








X 


X 


X 


(x) 


X 


Description and investigation of 
unknown specimen 






(x) 


(x) 






X 


X 


Ability to make good biological 
drawing 






(x) 


X 




X 




X 


Ability to make good biological 
diagram 






(x) 


(x) 




X 




X 


Dissection 








(x) 








X 


Use of microscope 






X 


X 


X 






X 


Maceration of material 








(x) 










Cutting of sections of botanical 
material 






X 


(x) 








(x) 
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It IS evident that in spite of the interest shown in new methods 
of instruction and in the recent developments of research, the pattern 
of the terminal examination in biology remains strongly traditional and 
the lack of importance given to this subject in the final assessment in 
many countries reflects its low academic prestige. Although a conside- 
rable amount of attention is being given to the development of experi- 
mental skills and to the academic "up-grading" of the subject, the skill 
demanded in the majority of countries in the final examination is prin- 
cipally the ability to store and to reproduce facts. 

Until those .:ils tested by the terminal examination have come 
nearer to those th. course aims to develop, the final assessment cannot 
be considered a true estimate of biological ability - and yet this is 
the test which for most countries serves as a predictor of the ability 
to study biology at a higher level. 



- 52 - 



CHAPTER V 



GENERAL ORGANISATION OF THE BIOLOGY COURSES WITHIN THE ACADEMIC 
SECONDARY SCHOOL 



The problem of providing biology courses for pupils at this level 
must vary considerably in size from country to country, with the overall 
population varying from a quarter of a million in Iceland to close on 
sixty million in the Federal Republic of Germany • Another consideration 
influencing planners is the percentage of the age group entering this 
type of education. Sufficient statistical detail was unfortunately not 
available here, otherwise a study might have been made comparing the 
size of each country and the number following biology courses at upper 
secondary level with the provision of material facilities such as 
laboratories and apparatus. It. may be the case that the smaller countries 
are not equipped to undertake research .projects of the scope of the 
Nuffield or BSCS projects, and that innovations may tend to come from 
the larger countries. On the other hand, it might be easier to introduce 
new methods into the smaller countries with a homogenous educational 
system. 

In spite of considerable variation in the general organisation of 
secondary education, in particular in the number of years given to it, 
ranging from nine in Austria and the Federal Republic of Germany to 
five in Norway, progressive selection, both internal and external operates 
within all systems. In all countries, some degree of specialisation can 
be observed, and previous knowledge of the subject is required for entrants 
to university biology courses in all countries except Ireland and Belgium. 
A physics/mathematics line or section is well established in the academic 
secondary school throughout Europe ; natural science lines are compara- 
tively new in many countries, and distribution is not yet even between 
the different options at this level. In Norway, for example, it is not 
yet possible to study biology at all gymnasia, and in France, girls 
tetid to choose the natural science option, while boys prefer mathematics 
and physics . 

Table 23 shows that the proportion of time given to biology as 
compared with the other sciences is still small in most countries. 




Table 23 



Total hours available for science in final three years of 
Academic Secondary School (times given for most specialised 
5?ections) 



Time given to biology 

hours 

isoor 

1400 
1300 



1200 

1100 
1000 

900 



800 



700 



600 



500 




The information given in this table is for the most specialised 
sections of . the academic secondary school, and the proportion of time 
given to biology in other science sections is considerably smaller-. 
Biology courses for non-scientists are usually very limited, and tend to 
be either a more superficial treatment of the same material as the 
specialist courses, study of a smaller range of topics, or discussion 
of general themes, such as genetics, or the role of man in nature. 

- f>4 ■ 
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Although biology might seem to offer a simple way of approaching 
scientific thinking to the student of the humanities, it is, in fact, 
physics and sometimes chemistry that are more usually included in non- 
specialist science courses. 

A comparison of the proportions of time given to the major areas of 
the curriculum (see Table 24) shows the importance given in all countries 
to mathematics, and in all, save the United. Kingdom, to the study of 
languages • 

Table 24 - Percentage of time given to science and other major areas of 
the curriculum for the last three years of course 





Biology 


Chemis- 
try 


Physics 


Maths 


Langua- 
ges 


Other 


Austria 


5 % 


7 % 


5 % 


11 % 


30 % 


42 % 


Belgium 


4 % 


3 % 


7 % 


15 % 


34 % 


38 % 


Cyprus 


1 % 


10 % 


15 % 


5 Z 


20 % 


49 % 


Denmark 


10 % 


6 % ■ 


7 % 


11 % 


23 % 


43 % 


France 


6 % 


5 % 


8 % 


15 % 


28 % 


38 % 


Germany 


8% 


8 % 


10 % 


12 % 


18 % 


44 % 


Iceland 


7 % 


7 % 


8 % 


17 % 


not 
known 


not 
known 


Italy 


4 % 


3 % 


4 % 


10 % 


35 % 


44 % 


Luxembourg 


3 % 


4 % 


6 % 


15 % 


35 % 


37 % 


Malta 


10 2 


10 % 


10 % 


15 % 


25 % 


30 % 


Netherlands 


3 % 


9 % 


10 % 


13 Z 


27 % 


38 % 


Norway 


6 % . 


9 % 


10 % 


11 % 


26 % 


38 % 


Spain 


9 % 


9 % 


9 % 


18 % 


13 % 


42 % 


Sweden 


4 % 


7 % 


11 % 


14 % 


29 % 


35 % 


Switzerland 


5 % 


5 % 


5 % 


10 % 


25-35 % 


40-50 % 


Turkey 


6 % 


8 % 


9 % 


17 % 


not 
known 


not 
known 


United Kingdom 


20-25 % 


20-25 % 


20-25 % 


20-25% 




0-35% 
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Research into the teaching of other subjects has shown that mathematics, 
the mother tongue and modem languages are the only 'core* subjects of 
the academic secondary school in Europe, being studied by all pupils in 
all sections or lines, with the exception of the United Kingdom and 
Ireland, In the latter, however, the amount of marks allotted to mathema- 
tics in the Leaving Certificate is greater than those allowed for all 
other subjects, save Irish, and study of this subject is therefore 
regarded fis higly desirable. It is possible only in the United Kingdom 
to study . subject combinations containing neither mathematics nor science, 
and similary it is possible, indeed customary, for scientists to study 
no languages. The degree of specialisation here, however, is reflected 
in the generous time allowance for biology at this level. 

Biology clearly does not rank as one of the basic subjects in an 
academic education, nor is it yet considered as on a par with the other 
sciences. It is surprising to note the lack of continuity in teaching 
this subject in many European countries (see Table 25) . 



Table 25 - Duration of course in biology 



Start of secondary course 




In five countries, there is one year in the final three, when no biology 
is taught. In Italy, furthermore, no biology as such is taught at all 
in the last two years. 

In most countries, it will be observed that biology instruction is 
not given from the outset of secondary education, although considerable 
interest was shown by the delegates at the Strasbourg conference in the 
effects of teaching integrated science in the lower secondary school on 
the attitudes of pupils at senior level. Although six countries teach 
general science, the introduction of integrated science is, as yet, only 
being discussed in one or two. The physical sciences course recently 
introduced at upper secondary level in France represents an attempt to 
coordinate the study of topi^cs which are becoming increasingly difficult 
to separate into two hard and fast categories, but apart from the in- 
clusion of elements of geology in some courses , there is little evidence 
of any effort to combine study of biology with the other related sciences. 

Provision of biology teachers 

At the OECD conference on the teaching of biology (Vevey, 1962) the 
following statement was made : 

" First we need enough well-trained and educated biology teachers... When 
we ... have that, then the time is ripe for changing curricula and 
programmes 

There are two parts to the problem of providing teachers for biology* 
the first is the initial trainings both academic and pedagogic, of a 
sufficient supply of teachers to fulfil current needs, the second, the 
maintaining of the present teaching force in contact with new developments. 

The majority of countries report: an actual, or incipient, shortage 
of biology teachers. In particular, the numbers entering this branch of 
teaching seem to be declining. In the Federal Republic of Germany, this 
shortage will become particularly acute in three or four years time, as 
a large proportion of biology teachers are now close to retiring age. 
Where 17 per cent of teachers in the 60-65 age group are biologists, only 
1 per cent of those now entering teaching are qualified in this subject. 
In other countries, where there is a shortage of teachers - Denmark and 
Switzerland for example - the proportion of men biology teachers consider- 
ably exceeds that of womenl It might be possible here to counteract 
deficiencies if more women were attracted to the profession. 

The major reason given for the almost universal shortage of teachers 
is the low status of teaching as a profession, and more particularly, of 
biology as an academic subject. Although research work appears to be more 
attractive, the majority of graduates in biology still enter teaching in 
all countries except the United Kingdom. Poor salaries are cited as a 
further disincentive by half the countries. Coupled with this is the 
expense of training, and the number of years, in some cases as many as 
seven, before the first salary is received. Lengthy training would .not 
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necessarily deter students , if the subsequent salaries were good, but 
this is often not the case. In the Federal Republic of Germany, for 
exanqple, the probationer teacher must at present teach for two years, 
while receiving a very small salary, although measures are now being 
taken to reduce both the length of pedagogic training, and of probatio- 
nary teaching. 

Once an adequate teaching force is ensured, the problem arises of 
retraining and of keeping teachers in constant touch with recent develop- 
ments, or else the situation may arise where although there is no actual 
shortage in numbers, the quality of the teachers themselves may be under 
standard. In science subjects, the problem of keeping up to date with 
the new developments of the subject is particularly acute. It has been 
suggested that the small proprotion of ecology included in syllabuses is 
a reflection of the fact that only recently qualified teachers have 
undertaken any detailed study of this area. 

In-service training courses in biology are of two main types : the 
first aims at keeping teachers infoirmed of the findings of research and 
of the expansion of the subject itself, while the second are disigned to 
familiarise them with new teaching methods. In all countries the consi- 
derable interest shown in the teaching of biology is reflected in the 
existence and activities of teachers* associations, and the high atten- 
dance at courses. Although in only a few countries attendance at courses 
leads to increased salary or promotion, between 20-50 per cent of 
biology teachers attend them. Sweden has achieved nearly ICG per cent 
attendance rate at in-service training courses. 

Details of in-service training courses and teachers* associations 
appear in Appendix IV. 
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CONCLUSIONS AND RECOMMENDATIONS 



There is a remarkable similarity between the recommendations made 
in 1962 and 1964 OECD conferences on the teaching of biology and those 
made at the meetings organised by the Council of Europe. Table 26 shows 
those recommendations which are directly comparable. 

Some steps have been taken to iin)lement these recommendations, but 
as yet only a few reforms have been made. In the area of curriculum 
development, few countries, other than France and Sweden, lay any em- 
phasis on ecology and although the biology of man is now becoming in- 
creasingly important, there are still one or two countries who do not 
study this area. However new courses, moving away from traditional 
study of biology, have been introduced in seven countries. The recommen- 
dation that biology should be a basic subject in the curriculum for all 
pupils is still far from being in?)lemented - only the United Kingdom 
and Sweden appear to have special courses for non-scieutis ts . This may 
be because the status of biology as an academic subject remains low. 

As far as teaching methods are concerned, lip-service is generally 
paid to the in5)ortance of understanding principles rather than the lear- 
ningof fact. But in practice, it seems that learning of facts still 
receives greater emphasis - particularly in the terminal examination. 
Laboratory work is on the increase, but there are still a few countries 
able to do virtually none - due to lack of facilities and teachers and 
laboratory assistance. In the majority of countries, however, practical 
work remains primarily confirmatory in nature. Gardens and greenhouses 
are provided in only 10 % of schools, libraries are limited and field 
study centres are known only in 4 countries. Audio-visual materials 
are in far more plentiful supply. One encouraging feature is the 
development of pilot experiments and research into biology teaching 
methods. 

As far as the teachers of biology themselves are concerned, in- 
adequate supply was reported in most countries, but only a few are 
taking steps to iii5)rove the situation. Investigation into the nature of 
teacher training is beginning in some countries. Co-operation between 
school and university teachers is still very limited. 

It appears that the effects of recommendations made at the earlier 
conferences have had only a limited success and the situation remains 
essentially unchanged. It maybe that recommendations remain unimplemen- 
ted because of lack of money, or lack of interest and knowledge in the 
right quarters. Bernhard Rensch commented at Vevey in 1962, "Satisfactory 
reform of biology education will be possible in many countries only when 
educational experts, administrative authorities and members of parliament 
are themselves better instructed about biological discoveries and their 
meaning". Further reasons why reform is slow to take place may be that 
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the recommendations made at these conferences fail to reach the appro- 
priate authorities or that many of the recommendations apply to internal 
organisation and attitudes which international organisations have no 
power to influence. 

It would seem appropriate to conclude this report by outlining the 
fields of action in which an international organisation might operate : 

1 . All three conferences have called for the formation of an interna- 
tional committee concerned with one or more aspects of biology ' 
teaching. After settling some organisational and policy problems, 
it should be possible to put this suggestion into practice. This 
is why the suggestion of the delegates at the Stockholm conference 
that a steering committee be set up to work towards the formation 
of a full "European" biology group, may have a better chance of 
success than its predecessors. 

2. The delegates at Stockholm further recommended that this steering 
committee should : 

a) Arran^ge to have a coordinating secretary during its brief 
existence before being replaced by the permanent group. The 
function of secretary might possibly be taken by members of 
the steering committee in turn. 

b) Hold its first meeting as soon as possible. 

3. The steering committee should be recommended to further : 

a) The organisation of the exchange of information. In this 
connection attention is again drawn to the recommendation made 
at Strasbourg in December 1968 that the Secretariat should act 
as a clearing house for information on the teaching of biology. 
The need now is for circulation of articles on specific topics. 
Articles should be as detailed as possible, and should describe 
methods of teaching at present in use and those to be desired 
in future in each country. A suitable first topic might be 
ecology and nature conservation, provided that this is treated 
in a precise and scientific manner. 

b) A continuation of the discussion on the definition of the aims 
of biology teaching, initiated in Stockholm in the hope that 
some agreement might be reached on a few aims common to all 
countries. 

c) Education in biology at earlier levels. It was felt that a 
comparative study (similar to the present one) could be of 
interest and use. 
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Additional recommendanions 



Further comments on the recomriendations made at Strasbourg suggest 
that some of the following could also usefully be considered by either 
the steering committee or the Permanent Biology Group. 

K The biology group should meet to try to unify the requirements for 
final examinations and university entrance. For this the following 
steps would need to be taken : 

a) The identification of a minimum amount of factual contenf: which 
might be included in the syllabuses of all countries, 

b) The identification of the abilities and techniques which pupils 
might be expected to acquire. 

c) Agreement on the standards of the final assessment. 

2. The Council of Europe will hr the third organisation to sponsor a 
conference which recommends .ome sort of international action in 
connection with biology teaching. The previous two appear to have 
had only limited effect. The biology group should consider whether 
their effectiveness would be increased if they cooperated with the 
people involved in the previous biology conferences, and in the 
production of the UNESCO book "New Trends in Biology Teaching". 

3. If the previous suggestion were adopted, the biology group should 
be in a strong position tu facilitate exchange of information on 
the reforms being carried out in the various countries and also 

to provide information and advice on new developments in curriculum 
and in teaching methods. 
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APPENDIX I 



GENERAL REFERENCES AND THE MAIN NATIONAL PUBLICATIONS 
A. General 

Organisation for Economic Co-operation and Development 

i New Thinking in School Biology, 1962 

ii Biology today - its role in Education, 1964 

Council for Cultural Co-operation - Education in Europe Series 

i School Systems, a guide • 

ii How to qualify as a "biologist", in the Universities of Europe 
UNESCO 

i . Statistical Year Book 1967 

ii New trends in Biology Teaching, Vol, 1, 196'6 
Council of Europe 

Environmental Education - its social relevance in N.W/ Europe 
(by T» Pritchard) Whittakers Almanack 1969 

B« Aims 
Austria : 

Erziehung und Unterricht, Stadtschulrat fur Wien 

BERGER, Walter, Professor Dr., M.A. (London), Die osterreichischen und 
englischen L^hrplane an allgemsinbildenden Mittelschulen (hoheren Schulen) . 
Eine vergleic> > ende Studie mit einer Darstellung der Struktur der englischen 
Grammar School ("Schulwissenschaf tliche Reihe des BundesministPri nmfi fny 
Unterricht, Band I"), Wien, Bundesministerium fur Unterricht.' 

Belgium : 

Preface of the brochures and syllabuses (c.f. Section C) 

Cyprus : 

Stated in the official syllabus 

Denmark : • 

Guidance on the Curriculum in the Gymnasium, 1961 



MINISTRY OF EDUCATION OF DENMARK, Regulations concerning the Curriculu m 
in the Gymnasium , 1961 " 

France : 

Official Texts in the Official 'Bulletins' of national education 

Germany : 

Included in the curricula of the separate Lander as follows : 

FRANZ, Wilhelm, Oberstudienrat , Die ausseren Voraussetzungen des Wahl- 
pflichtf aches im naturwissenschaftlichen Unterricht , ("Das Wahlpflicht- 
fach im Unterricht der Gymnasien - Beitrage zu seiner praktischen 
Gestaltung"; 1. Heft), Heidelberg, Quelle und Meyer Verlag, 1964 

Baden-Wurttethberg 

KULTUSMINISTERIUM DES LANDES BADEN-WURTTEMBERG, Lehrplane fur die 
^^^^sien Baden-Wu rttembergs , VilliAgen/Schwarzwald, Neckarverlag GmbH, 

KULTUSMINISTERIUM DES LANDES BADEN-WURTTEMBERG, Kultus und Unterricht , 
Amtsblatt des Kultusministeriums Baden-Wurttemberg , Marz 1958, '■ ' 
Nuitmer 3 

KULTUSMINISTERIUM DES LANDES BADEN-WURTTEMBERG, Kultus und Unterricht , 
Amtsblatt des Kultusministeriums Baden-Wurttemberg , April 1959, 
Nummer 4a 

Schulordnung fur die Gymnasien, hier: Stundentaf eln und Lehrplane , 
Erlass v. 8. XII. 1961, Villingen/Schwarzwald, Neckarverlag GtribH, 1961 

Bay em 

STAATSMINISTERIUM FUR UNTERRICHT UND KULTUS, 
Amtsblatt Nr. 1 v. 24. Jan. 1964 
Amtsblatt Nr. 16 v. 26. Aug. 1964 
Amtsblatt Nr. 17 v. 16. Sept. 1964 

Stundentafeln und Stoffplane fur die hoheren Schulen in Bayem 
(Munchen 1960) 



Berlin 



) 



SENATOR FUR VOLKSBILDUNG - ABT . II, Entwurf eines Bildungsplans fur die 
Oberschule wissenschaf tlichen Zweiges , Berlin, Dez. 1954 

SENATOR FUR VOLKSBILDUNG, Ordnung der Reifeprufung an den Oberschulen 
wissenschaftlichen Zweiges (Gymnasien) im Lande Berlin, 8. Jan. 1959, 
Berlin, April 1959, Berlin 

He s sen 

DER HESSISCHE MINISTER FUR ERZIEHUNG UND VOLKSBILDUNG, "Bildungsplane 
fiir die allgemeinbildenden Schulen im Lande Hessen. I: Einleitung, 
Stundentafeln und Erlauterungen", Amtsblatt des Hessisrhen MinTsttArg 
fur Erzie hung und Volksbildung > Wiesbaden, Marz 1956, Sondernummer 



ERIC 
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DER HESSISCHE MINISTER FUR ERZIEHUNG UND VOLKSBILDUNG, ^'Bildungsplane 
fur allgemeinbildende Schulen - Neuordnung des naturwissenschaf tlichen 
Unterrichts an den Gymnasien", Sonderdruck aus dem Amtsblatt des 
Hessischen Ministers fur Erziehung und Volksbi ldung. Wiesbaden, Juni 
1962, ^Nr. 6 ' ^. 

DER HESSISCHE MINISTER FUR ERZIEHUNG UND VOLKSBILDUNG, "Bildungsplane 
fur die allgemeinbildenden Schulen im Lande Hessen. II: Das Bildungsgut, 
A: gemeinsame Bildungs- und Erziehungsauf gaben der allgemeinbildenden 
Schulen", Amtsblatt des Hessischen Ministers fiir Erziehung und Volks - 
bildung , Wiesbaden, Januar 1957, Sondemuimner 1 

DER HESSISCHE MINISTER FUR ERZIEHUNG UND VOLKSBILDUNG, "Der Vollzug 
der Lernmittelfreiheit 1963 an allgemeinbildenden Schulen", Amtsblatt 
des Hessischen Ministers fur Erziehung und Volksbildung , Wiesbaden, 
Oktober 1962, Sondernummer 

Niedersachsen 

Allgemeine Richtlinien und Richtlinien fur den Unterricht in den 
Fachern Physik, Chemie und Biologie, Herm, Schroedel-Verlag, 1966 

Nordrhein-Westfalen 

Richtlinien fiir den Unterricht in der HcJheren Schule, Heft 8-r: 
Biologie 

Numberger Lehrplane des Deutschen Vereins zur Forderung des mathema- 
tischen und naturwissenschaf tlichen Unterrichts. In: Der Math, und 
Naturwiss. Unterricht 18. Band, Heft 1/2, Seite 1 

Rheinland-Pfalz 

Amtsblatt des Ministeriums fiir Unterricht und Kultus Erlass v. 1 Tgb. 
Nr. 802 1. V. 14. Jan. 1964 

Saarland 

DER MINISTER FUR KULTUS, UNTERRICHT UND VOLKSBILDUNG, Richtlinien und 
Stoffplane fur das Fach: Biologie , Juli 1960 

Iceland : 

Programmes and official directives issued by Ministry of Education 

Ireland : 

"Rules and Programmes for Secondary Schools 1968-69". 
Government Publication Sales Office 

Italy : 

Ginnasio superiore, liceo classico, liceo scientifico - orari e 

programmi d^insegnamento esami di maturitk classica e scientifica , 

(Programmi scolastica Pirola - 1083), Milano L. di G. Pirola, 1964 
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, MINISTERO DELLA PUBLICA ISTRUZIONE, DIREZIONE GENERALE - ISTRUZIONE MEDI 
MEDIA, CLASSICA, SCIENTIFICA E MAGISTRALE, Programmi di insegnamento per la 
la scuola media, il liceo ginnasio, il liceo scientifico e I'istituto 
magistrale, 1944-45, Roma, Istituto Poligrafico dello Stato, 1959 
(ristampa) 

Luxembourg : 

"Horaires et Programmes de 1 'enseignement secondaire et sungrieur 
et de I'institut pedagogique, 1967-68". Published by "Ministere de I'E- 
ducation Nationale du Grand Duchg de Luxembourg", 12, rue du St. Esprit, 
Luxembourg 

' MINISTERE DE L' EDUCATION NATIONALE, Courrier de 1 'Education Natio- 
nale , Avril 1963, N"* . 2 ~ 

Malta : . * 

Government Grammar Schools, Malta - Gozo ; Syllabus for the Lyceum 
and the Girls' Grammar Schools , 1965 ' 

Netherlands : 

Programme basis for the Modernisation of the Biology Curriculum 
^(written by an Inspector) . 

MINISTERIE van' ONDERWIJS EN WETENSCHAPPEN, Voorstel leerplan 
Rijksscholen, K. Biologie , Staatsuitgeverij te 'S-Oravenhage, 1968 

Norway : 

Undervisnings plan for Gymnaset 
Tilrading om Reform av Gymnaset, 1967.^-' 

Spain : 

MINISTERIO DE EDUCATION NACIONAL, PlanMe bachillerato de 1957 - 
decreto de 31 de mayo de 1957 y cuestionarios ("Cuadernos de orientacion 
didactica"), Madrid, Publicaciones de la Direccion General de Ensenanza 
Media, 1959, Num. 69 : 

MINISTERIO DE EDUCACION NACIONAL, Plan de bachillerato de 1957 - 
decreto de 31 de mayo de 1957 y cuestionarios ("Cuadernos de orientacion 
didactica"), Madrid, Publicaciones de la Direccion General de Ensenanza 
Media, 1963, Num. 69 

MINISTERIO DE EDUCACION NACIONAL, Plan de bachillerato de 1957 - 
programas quinto curso (con orientaciones metodologicas) , ("Cuadernos 
.'de or^ientacibn didactica"), Madrid, Publicaciones de la Direccion 
General de Ensenanza Media, 1960, Num. 15 

MINISTERIO DE EDUCACION NACIONAL, Plan de bachilleratp de 1957 - 
programas de sexto curso (con orientaciones metodologicas) , ("Cuadernos 
de orientacibn didactica"), Madrid, Publicaciones de la revista 
'Ensenanza Media' , 1958, Num. 49 
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Sweden : 



"Laroplan for gyiraiasiet". 
United Kingdom : 

(Policy Statement of Association for Science Education : School 
Science and General Education) 

Preface to Nuffield Foundation publications (strictlv applies 
only to schools teaching the 'Nuffield Scheme but in practice many of 
. these aims are held by other schools also) 

Scotland : * 

Various publications of the Department of Education and Science 
Biology Syllabus (1968 of S.C.E, Examination Board) "Science for 
General Education, Curriculum Paper 7 (Consultative Committee on the 
Curriculum) 



C. Organisation (Syllabuses etc.) 
Austria : 

BUNDESMINISTERIUM FUR UNTERRICHT, "88. Verordnung: Lehrplane der 
Gymnasien, Realgymnasien und Wirtschaf tskundlichen Realgvmnasien fur 
Madchen sowie des Bundesgymnasiums fur Slowenen", in III . Sondernummer 
zum Verordnungsblatt fur den Dienstbereich des Bundesministeriums fur 
Unterricht , Wien, . 1 , Oktober 1967, Stuck 10a 

Belgium : 

FEDERATION' NAT lONALE DE L^ENSEIGNEMENT MOYEN CATHOLIOUE, Programme 
et directives, sciences naturelles , Lierre 1961 

MINISTERE DE L * INSTRUCTION PUBLIQUE, DIRECTION DE L^ENSEIGNEMENT 
MOYEN, Instructions concernant la reforme de 1 'enseignement moyen, 
physique - chimie - biologie, 1960 



Horaires et programmes de 1* enseignement de second degre, Paris, 
Librairie Vuibert 1969 

Instructions concernant la reforme de 1 'enseignement moyen, 
physique - chimie - biologie, 1960 



Cyprus : 



Official Syllabus 



Denmark : 



See Section B 



France : 




Germany : . 

See Section B 
Iceland : 

See Section B 

Italy : 

Syllabuses from the Ministry 

Special, requirements circularised by Ministry 

Luxembourg : 

See Section B 

Norway : 

See Section B 

Spain : 

Decrees : 31-V-1957 ; ll-VII-1963 (1862/1963) ; 31-V-1967 (1106/1967) 
Sweden : 

See Section B 

ORRING, Jonas : School in Sweden , So-Forlaget/Skoloverstyrelsen, 
Stockholm, 1 967 

Switzerland : 

"Reglement fur die eidgenossischen Maturitatsprufungen" (1929, 
but in process of revision) 

United Kingdom : 

Royal Society - Institute of Biology, Biological Education 
Committee Survey Report (1962) on " Biological Sciences in Sixth Forms 
and at Universities in the U.K." 

I- 

Syllabuses of the examining boards : 

Associated Examining Board, Wellington House, Station Road, Aldershot, 
Hants. . . 

Cambridge University Local Examinations Syndicate, 17 Harvey Road, 
Cambridge. 

Welsh Joint Education Coiranittee, 30 Cathedral Road, Cardiff. 

North Universities Joint Matriculation Board, Manchester 15. 

Oxford University Local Examinations Syndicate, Summertown, Oxford. 

Oxford and Cambridge School Examination Board, 10 Trumpihgton St., 
Cambridge. 
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Southern Universities Joint Board, 22 Berkeley Square, Bristol 8. 

University of London Examinations Board (University Entrance and 
School Examinations Council, Senate House, London, W:C.l.) 

Scotland : 

SCE Examination : Syllabus 

Scottish Education Department : Science News Letter : Field Work 
in Biology 

Scottish Schools Science Equipment Research Centre : Lists of 
Apparatus 

Consultative Committee on the Curriculum : Curriculum Paper 7 
D. Methodology 

France : 

See Section B ' 

Luxembourg : 

See See Section B 

Norway : 

See Section B 

Spain : 

Ministerial Orders 5-VI-1957 ; 8-VI-1957 ; 26-III-1958 ; 
8-VIII-1963 ; 8-XI-1963 ; 4-IX-1967 ; 14-X1-1967 ; 20-11-1968 

Sweden : 

"Laroplan for gymnasiet" 

3 other books help with planning 

United Kingdom : 

Association for Science Education - School Science Review 
Association for Science Education - Education in Science 
Nuffield Foundation Publications 

Teachers* Guides published with textbooks (increasing tendency) 
Various publications of the Department of. Education and Science 
Scotland : 

S.E.D. : Memoranda 

Colleges of Education : Aberdeen College publishes a "Biology 
Newsletter*' 
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APPENDIX II 



DETAILED SYLLABUS ANALYSIS 

Column 1 : In column 1 the depth of treatment given to each item is 
marked on the following scale : 

I Brief consideration 

II An average amount of time 

III Very thorough 

Column 2 ; In .column 2 the type of practical done in connection with 
each item is indicated in. accordance with the following 
scale : 

A. A great deal of practical work done by pupils 

B. A limited amount of practical work done by pupils 

C. Item treated theoretically only 

D. Demonstration done by the teacher 

Column 3 : In column 3, the importance of each item for qualification 
for university is indicated according to the following 
scale : 

£• Essential or very iiq>ortant 

F. Important 

6. Not very isqportant 

The figures at the top of each sub- section, indicate the amount 
of time (in minutes) for which items in this section are studied. 
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597. VERTEBRATES 
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|614 BIOSOCIOLOGICAL PROBLEMS 


1375 Refuse disposal 


376 Industrial pollution 


1377 Agricultural pollution 


l38 Air pollution 


39 Mental Health 


4 World Health 


141 Equilibrium in nature 


l42 Population problem 


143 Bxrth control 


l44 Food problems 


|45 Conservation 


l47 World Health organisation 


l6 Economic biology 


|61 Fermentation processes 


65 Antibiotics 

















APPENDIX II a 



5^- 



"CORE" TOPICS STUDIED BY OVER 90 % OF RESPONDENT COUNTRIES (At varying 
depths) '~ ~— — 



574 PHYSIOLOGY 

1112 Paths through plant and mechanisms 

112 Blood circulation 

1121 Respiratory transport 

1122 Saturation levels of haemoglobin 

1123 Defence, by clotting, by phagocytosis 
1125 Defence by antibodies 

113 Lymphatic system 
Structure and physiology 

121 Gas exchange 

1210 Experimental evidence (plants) 
1311 Digestion of starch and proteins 
1316 Digestion of fats 

132 Assimilation and absorption (of glucose, 
amino-acids and fats) 

134 Vitamin requirements 
1341 Sources 

1343 Effect of deficiency of A, B, C, D, E, K 

1 35 Mineral requirements 

1351 Sources and role in plants of nitrates, 
phosphates, sulphates, iron 

1355 Mode of entry to plants 

1356 Role in animals of calcium phosphates and 
iron 

16 Reproduction 

1614 By budding (animals) 

1615 Principles of vegetative reproduction 
162 Alternation of generations (principle) 
1631 Gamete formation and fertilisation 



(not France) 
(riot France) 
(not France) 

(not France) 

(not Iceland) 

(not France) 
(not France) 

(not France) 



(not France) 
(not Germany) 



(not Sweden) 
(not Sweden) 
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. 181 .[rritability 

. 1811 Physiology of animal sense organs 
(. 183 Plant tropisms) 
. 186 Animal hormones 

. 1862 Metabolic role of adrenalin, thyroxin, 
pituitary and sex hormones 

• 187 Nervous coordination 

. 1871 Transmission of impulses, reflex arc, 
autonomic system, regions in cerebrum 

• . 1873 Responses via cerebrum 

. !88 Muscle action 

• 24 Stomatal action 

• ^' Photosynthesis 

• 310 'Beginning and end products 
. 311 Experimental evidence 

. 315 Other photosynthetic pigments 

. 35 Food storage 

. 46 Secondary thickening in stems 

574.19 BIOPHYSICS AND BIOCHEMISTRY 

. 192 Osmosis and osmotic pressure 

• 193 Organic chemistry (in living cells) 

. 1936 Monos ac ch ar i de s (structure and test) 

.19381 Starch - structure and test 

. 1939 Proteins 

.19394 Chemical tests 

.19396 Nucleic acids 

. 197 Enzymes 

. 1974 Theories of mode of action 
. 3 EMBRYOLOGY 
. . 42 ANATOMY 
. 421 Dicotyledon (mesophyte) 
. 4211 Leaf 
. 82 HISTOLOGY 



(not Norway) 



(not Switzerland) 
(not Germany) 
(not France) 



(not Belgium) 
(not Belgium) 

(not Sweden) 



(not Germany) 
(not Cyprus) 
(not Cyprus) 

(not Cyprus) 
(not Norway) 



(not Cyprus) 
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821 Plant histology 

8212 Xylem and phloeme cells, schlerenchyma 

822 Animal histology 
8227 Blood 

87 CYTOLOGY 

873 Structures within a^ typical^ cell 
873 1 Chromosomes , nucleolies , mitochondria 
8733 Vacuoles 
879 Cell division 

8791 Mitosis 

8792 Meiosis 



575 EVOLUTION 

Evidence 



01 
Oil 
012 
014 



Palaeonto logical 
Anatomical 
Geographical 
• 015 Natural variation 

Modem evidence of natural selection 
Theories 



017 
02 
021 
022 
07 
I 

11 
112 

113 

115 

117 

12 

14 

15 



(not Sweden) 



(not Germany) 



(not Cyprus) 



(not 
(not 
(not 
(not 



Cyprus) 
France) 
Belgium) 
Cyprus) 



Darwin and his work 
Natural selection 
Evolution of man 
GENETICS 

Laws of heredity 

Mendelism : laws, inheritance and recombination 
of unlinked genes, calculations on expected 
ratios 

Chromosome theory of heredity 
Recombination of linked genes 
Sex linkage ; calculations of expected ratio 
Genotype and phenotype 

Exain)les of human inheritance, including 
blood groups (not 

Artificial mutations and mutagenic agent (not 



(not Switzerland) 



Cyj[«rus) 
Cjrprus) 
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577 GENERAL PRINCIPLES RELATED TO BIOLOGY 

• 1 Origin of life and conditions necessary 

580 REPRESENTATIVE TYPES OF PLANTS 

. 1 Principles* of taxonomy, characteristics of 
a species 

582 VIRUSES 

. 1 Structure 
. 2 Physiological action 

589 THALLOPHYTA 



9 

90 



Bacteria 



General structure 
. 91 Reproduction 

. 94 Saprophytic and autotrophic types 

585 GYMNOSPERMS 

. 25 Life cycle (alternation of generations) 

583 ANGIOSPERMS 

. 5 Life cycle* Alternation of generations 

590 REPRESENTATIVE TYPES OF ANIMALS 



593 



1 



PROTOZOA 



595 



17 Ciliophora 
171 Structure 
174 Respiration 
14 ANNELIDA 
. 1404 Habitat and external morphology 
. 2 ARTHROPODA 

. 20 Classification into classes, exoskeletou 
and metamerism 

. 22 Crust ace ae 

. 221 General structure 

597 VERTEBRATES 
614 BIOSOCIOLOGICAL PROBLEMS 
. 3 Public health 
(• 37 Water supplies) 



(not Sweden) 



(not Belgium) 



(not Cyprus) 



(not Germany) 
(not Germany) 

(not U.K.) 
(not France) 



(not Germany) 
(not Denmark) 

(not France) 
(not U.K.) 



(not France) 
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APPENDIX II b 

TOPICS STUDIES BY FEWER THAN 44 % OF COUNTRIES 



551 EARTH SCIENCES AND RELATED MATTERS - 

. 0 Formation of the Earth 

Structure of the earth's crust : Iceland, Italy, 
Swi tzer land , Turkey 

Earth's Interior, Volcanology, Earthquakes : Iceland, 
Italy, Turkey 

tectonics : France, Iceland, Italy, Turkey 

. 3 Agents of rock weathering and Erosion : France, Iceland, 

Italy, Switzerland, Turkey, United Kingdom 

. 31,. 35 Glaciers^ physical and chemical action of water : 
France, Iceland, Italy, Switzerland, Turkey 

• 352, .39 Action of waves and of living organisms : France, 

Iceland, Italy, Turkey 

. 36 Thermal change, sand blast, dune formation : France, 

Iceland, Italy 

. 37 Wind s France, Iceland, Italy, Switzerland 

• 38 Frost action of rocks and soil : France, Iceland, Italy, 

Turkey, United Kingdom 

. 4 Hydrology : Iceland, Ireland, Italy, Switzerland, Turkey, 

United Kingdom 

. 6 Petrology : France, Iceland, Italy, Switzerland, Turkey, 

United Kingdom 

• 61 Igneous rock 

.611 Origin and/or occurrence : France, Iceland, Italy, 

United Kingdom 

. 612 Coixq>osition and/or classification : France, Iceland, 

Italy 

. 64,. 65 Metamorphic and sedimentary rocks 

Origin and/or occurrence : France, Iceland, Italy, 
Switzerland, United Kingdom 

Conq>osition. and/or classification : France, Iceland, 
Italy, Switzerland 

. 7 Stratigraphy and Palaeontology : France, Iceland, Italy, 

Switzerland, Turkey, United Kingdom 
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. 70 Fossils 

• 701 Types of formation : Iceland, Italy, Switzerland, 

Turkey, United Kingdom 

. 702 Microfossils : France, Iceland, Italy 

• 703 Collection : Iceland, Italy, Switzerland 

• 71,. 79 Rocks formed in each geological era : Iceland, Italy 

Fossils found in each geological era : Iceland, Italy, 
United Kingdom 

• 79 Quaternary - Glaciation, Palynology : Iceland, Italy/^ 

• 8 Regional geology : France, Iceland, Ireland, Italy, 

Switzerland 

• 81 Interpretation and use of geological maps : France, 

Iceland, Switzerland 

• 82 Interpretation and use of aerial photographs : France 

• 83 Topography : France, Iceland, Ireland^ 



84 Giomorphology : France, Iceland, Italy 

85 Local geological studies : France, "Iceland, Italy, 
Switzerland 

86 Other aspects : Iceland, Italy 
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Land and Soil 




220 






75 




95 


• 95 


Soil conservation 
















. 951 


Irrigation and drainage 




X 


X 




X 






. 952/3 


Effects of mineral ions, 
fertilisers and leaching 


X 


X 






X 




X 


; 954 • 


pH effects 






X 




X 




X 


. 955 


Erosion, causes and effects 




X 




X 


X 


X 




. 956/8 


Erosion control, land use* 
problems 




X 




X 


X 




X 


. 957 


Accumulation of eroded matter 








X 


X 






. 959 


Degradation of soils 


X 






X 


X 







574 PHYSIOLOGY 

• 13 Nutrition 

• 1342 Vitamin structure : Belgium, Denmark, Sweden 

• 1356 Trace elements in plants other than iron : Sweden, 

United .Kigdom 

• 1359 Magnesium and other trace elemevits in animals : Denmark, 

Iceland, Ireland, Sweden 

• 136 Rougihage : Iceland, Ireland, United Kingdom 

• 18 Response 

• 182 Plant hormones - molecular structure : Sweden 

- Giberellins and kinetin : Ireland, 

United Kingdom 

• 183 Tropisms - hydrotopism : Cyprus, Denmark, Ireland, 

United Kingdom 

- chemotropism : Cyprus, Denmark, Iceland, 

Ireland 

• 184 . Nastic responses - to humidity : Cyprus, Ireland, United 

Kingdom 

• 185 Taxes - rheotoxis : Cyprus, Ireland 

- chemotaxis : Cyprus, Denmark, United Kingdom 

• 186 Animal hormones - additional exanples : Denmark 

Ice land, Sweden 

- chemical structure : Denmark, Sweden, 
Switzerland, United Kingdom 

581 .2 Plant water relations 

• 234 Calculations on suction pressure, etc. : Belgium (?), 

United Kingdom 

• 236 Guttation : Ireland^ Sweden, Switzerland, United Kingdom 

581 . 3 Plant syntheses 

• 31 Photosynthesis - biochemical pathways : Iceland, Sweden, 

Switzerland, United Kingdom 

. 33 Pr o t e insyn the sis - Nitrate reduction : Sweden 

- Amination and transamination : 

Iceland, Sweden 

. 34 Fat synthesis : Cyprus, Denmark, Sweden, United Kingdom 

• 41 Types of germination : Cyprus, Ireland, Scotland, United 

Kingdom 
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Intrusive growth in primary tissues of plants : Cyprus, 
Ireland, United Kingdom 

574.19 BIOCHEMISTRY 



193 


Organic chemistry with respect to iDStabolic 


activites 


1931 


Carboxylic acids : Denmark. France. Iceland 




1932 


Aldehydes : Denmark, Iceland 




1933 


Alcohols : Denmark^ Iceland, Ireland 




1934 


Organic groups e.g. -NH2 : Denmark, France, 


Iceland, 



Ireland 

N>B. In BELGIUM, GERMANY, SWEDEN, SWITZERLAND, and the UNITED KINGDOM 
the above four topics are covered in the chemistry course in so 
far as they are done . 



• 1935 Lipids (.19354) Chemical tests to identify : Denmark, 

Sweden, United Kingdom 

. 1939 Proteins 

. 19392 Structural links ir the molecule other than the peptide 

link : Denmark, Iceland, Sweden, United Kingdom 

. 19395 1st and 2nd class proteins : Sweden, United Kingdom 

• 194 Redox potential (with reference to enzymes) Sweden, 

United Kingdom 

• 197 Enzymes : Denmark, France, Spain, Sweden, (fej taferland ?) 
. 3 EMBRYOLOGY 

. 33 of vertebrates - Fish : Denmark, Scotland, Sweden 

. 41 MORPHOLOGY 

.,4116 of climbing plants : Cyprus, Iceland, Ireland 

• 4117 of storage and perennating organs : Denmark, Iceland, 

Ireland, (l^ited Kingdom ?) 

.42 . ANATOMY 

• 421 Dicotyledon - Xerophyte leaf and hydrophyte stem ; 

Denmark, France, Iceland 

. 422 Monocotyledon - Xerophyte leaves : Iceland, United Kingdom 

. 5 ECOLOGY AND ETHOLOGY 
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• 51 Experimental Techniques 

• 516 Measurement of biological factors other than presence 

and numbers : France, Ireland, Swedela 

• 518 Single statistical methods : France, Irelai>d 

• 52 Antecology - Aquatic and aerially dispersed spores : 

Cyprus, France, Ireland, IMited Kingdom 

• 53 Synecology - further experimental work, related to 

habitat studied : Ireland, Sweden 

• 54 Nutritional relationships - Phosphorus cycle in nature 

Ireland, Norway, Spain 

• 55 Larger communities - Climax communities : France, 

Ireland, Sweden 

. 82 HISTOLOGY 

. 822 Animal Histol'^gy 

• 8221 Skeletal Tissue - Development of limb bone : Denmark 

France, Iceland 

• 8223 Glandular tissue - Spleen : Cyprus, Iceland 

Additional : Iceland 

• 8226 Connective tissues : Areolar : Ireland, Spain, United 

Kingdom 

Fibrous and elastic : Denmark, 

Ireland 
. 87 CYTOLOGY 

• 873 Cell structure - Blepharoblasts : Denmark, Iceland, 

Sweden 

• 879 Cell Division: in Atypical cells after treatment with 

mutagens ; Denmark, Germany, Sweden, United Kingdom 



575 EVOLUTION 



• 06 Evolutionary cycles : Cyprus, Iceland, Sweden, 

Switzerland 



I GENETICS 
13 



Incomplete dominance - calculations on ratios expected 
in these circumstances : Denmark, France, Sweden and 
Uaited Kingdom 



16 Population genetics 



ERIC 



• 161 Effects of outbreeding normally inbreeding, and 

outbreeding, species : Denmark, Norway, Sweden 

• 162 Genetic devices ensuring outbreeding : Denmark, Ireland, 

Sweden 

• 163 Effects of inbreeding a nonnally inbreeding species : 

Belgium, Denmark, Sweden 

• 164 Effects of inbreeding a normally outbreeding species : 

Denmark, Sweden 

• 165 Species interfertility : Denmark, Iceland, Sweden, 

Switzerland 

• 166 Spread of genes in a population : Switzerland 

• 167 "Random drift" of genes : Denmark, Iceland, Sweden 

• 23 Bacterial genetics : Denmark, France, Iceland, Ireland 

577 GENERAL PRINCIPLES RELATED TO BIOLOGY 

• 6 Philosophical abstractions, e.g. Body and soul, ethics 

of modem surgery : Cyprus, Germany, Switzerland, United 
Kingdom 

. 7 Politic cc-ideological questions 

• 72 Soviet Biology : Iceland, Switzerland, United Kingdom 
. 8 History of Biology 

• 81 From early Greeks onwards : Cyprus, Iceland 

• 82 For the past 250 years or less : Switzerland 

• 83 Development of a particular field: Denmark, Norway, 

United Kingdom 

• 9 Psychology : Belgium (Enseignement technique), Germany 

Switzerland 

580 REPRESENTATIVE TYPES OF PLANTS 

. 3 Collection of herbarium : Belgium, Ireland, Norway, 

Switzerland 

589 THALLOPHYTA 

• 2 Fungi 

• 20 Identification of species : Belgium, Cyprus, 

Switzerland 

. 4 Algae 

• 40 Identification of species : Belgitim, Switzerland 



109 



- 109 - 



. 43 

.48 
588 BRYOPHlltA 
. 3 

587 PTERIDOFHYTA 

. 31 
. 91 

. 92 



Diatoms structure and life cycle : Belgium, Norway 
Sweden ,» Switzerland 

Cyanophyta : Belgium, Iceland, Switzerland 



Hepaticae^ structure and life cycle : Belgium, Iceland, 
(United Kingdom if done instead of moss) , Ireland 



Filicales - Identification of species by key : Denmark 
Lycopodiales - Structure : Iceland, (Norway) 

" Life cycle : Iceland, (Norway), United 

Kingdom 

Equisotales - Identification by key : Denmark 

- Structure : Belgium, Denmark, Iceland, 



Switzerland 



- Life cycle : Denmark, Iceland, Switzerland 



. 93 

585 GYMOSPERMS 

. 0 
. 1 

583 ANGIOSFERMS 
. 1 



(Turkey ?) 
Selaginella : Denmark, (Norway) 



Identification by species using key : Denmark 
Cycads : Iceland 



Classification to classes, subclasses and orders : 
France, Iceland, Ireland^ Switzerland 



590 REPRESENTATIVE TYPES OF ANIHALS 



593 



593 



18 

19 
4 

42 



PROTOZOA 

Flagellata - Osmoregulation and respiration : Denmark 
- Locomotion : Belgium, Cyprus, Denmark, 

Switzerland 

Sporozoa ~ excretion and respiration, briefly : Cyprus, 
Switzerland 

SPONGES 

Nutrition, respiration and life cycle : Belgium, Cyprus, 
Denmark, Switzerland 
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• 43 Excretion : Belgium, Cyprus, Switzerland 

• 45 Internal transport : Belgium, Cyprus 

593 • 5 CO£LENTERATES 

- • 50 Classification to subphyla : Iceland 

. 524 Assimilation and Egestion : Belgium, Cyprus, 

(Switzerland), United Kingdom 

593 . 9 ECHINQDERMS 

• 90 Classification into classes : Belgium , Iceland 

. 923 Digestion and response : Belgium, Cyprus, France 

• 924 Assimilation, egestion, excretion, osmoregulation, 

internal transport and reproduction : Belgium, Cyprus 

• 96 Locomotion : Belgium, Denmark, France, Iceland 



594 MOLLUSCA 



121 



122 



141 



Nutrition - Digestion, Assimilation, Egestion, Excretion 
gas-exchange, reproductive organs and osmoregulation : 
Belgium, Cyprus, (Switzerland) 



595 . 12 PLATHELMIN THES 
. 120 



Classification into classes : Belgium, Cyprus, Ireland 
(Malta) 

Structure - Triploblasty : Ireland, Switzerland 

Acoelomate - also locomotion : Belgium, 
Iceland, Ireland, Switzerland 

Assimilation, egestion, excretion and excretory system, 
respiration, nervous system, sense organs : Belgium, 
Switzerland 

• 128 Reproductive organs : Belgium, Ireland, Switzerland 
595 . 13 NEMATODES 

• 132 Nutrition : Cyprus, Sweden, Switzerland 

• 134 Respiration : Switzerland 

• '36 Locomotion and response : Cyprus, Switzerland, United 

Kingdom 

• 138 Reproductive organs : Cyprus, Switzerland 
595 . 14 ANNELIDA 



Structure - Triploblasty and histological details 
(Ireland), Sweden, Switzerland and Uaited Kingdom 
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• 148 Sense organs : Belgium, Cyprus, Ireland, United 

Kingdom 

595 . 2 ARTHRQPODA 

• 21 Haemocoel : Iceland, Switzerland, United Kingdom 

. 22 Crustaceae : - classification to subclasses : Belgium, 

Cyprus, Switzerland 

- digestion, circulation, excretion (and 
excretory and reproductive systems and sense organs) : 
Belgium, Cyprus , (Sweden) , (Switzerland) 

• 23 Insecta : - digestion, excretion, circulation : Belgium 

Cyprus, Switzerland 

596 FROVERTEBRATA 

• 1 Structure, circulation, locomotion, nervous system : 

Belgium, Cyprus, Denmark, Iceland 

. 2 Nutrition, excretion^ respiration, reproduction : Belgium 

Cyprus, Denmark 

597 VERTEBRATES 

. 04 Habitats : Cyprus, Iceland, Ireland, Switzerland 

. 1 Fish 

.112 Cross section : Cyprus^ Sweden, Switzerland 

. 114 Metamerism : Cyprus, Iceland, Switzerland, United 

Kingdom 

. 175 Eye : Cyprus, Denmark, Sweden 

. 177 Skin and scale structure : Cyprus, Iceland, Switzerland 

United Kingdom 

• 2 Amphibia 

• 20 Classification to subclasses : Cyprus, Denmark, 

Switzerland 

. 212 Skeleton : Cyprus, Switzerland, United Kingdom 

• 233 Coiq)arison urinary system with homologous structures in 

fish : Cyprus , Sweden 

. 254 Circulation and musculature : Cyprus, France 

. 26 Locomotion : Cyprus, Switzerland 

. 271 Spinal nerves : Cyprus, United Kingdom 

. 272 Brain : Cyprus, J^^nmark, Switzerland, United Kingdom 

• 273 Pithing : Cyprus, France , Switzerland 
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S.ense organs : Cyprus, Switzerland, United Kingdom 
Reptilia 

Classification to subclasses (and orders) : (Cyprus) 
Denmark, (Switzerland) 

Feeding : Cyprus, Switzerland 

Urino-genital system coiiq)ared with other vertebrates : 
Cyprus, Denmark, Sweden 

Respiratory system and gas exchange : Cyprus, Denmark, 
Switzerland 

Circulatory system compared with other vertebrates : 
Cyprus, Denmark, Sweden 

Locomotion : Cyprus, Switzerland 

Brain : Cyprus, Lenmark 

Reproduction : Cyprus, Denmark, Iceland, Switzerland 
Ave 3 

Classification to orders : Cyprus, Switzerland 

General structure and feeding : Cyprus, Denmark, 
Iceland, Switzerland 

Urino-genital system coiiq)ared with other vertebrates : 
Cyprus, Denmark, Sweden 

Respiratory system (and breathing) : (Cyprus), 
(Denmark), Iceland, (Switzerland) 

Structure of heart (and also circulatory system) : 
(Cyprus), (Denmark), Switzerland 

Comparison with homologous structures in other 
vertebrates : Cyprus, Denmark, Sweden, Switzerland 

Locomotion : Cyprus, Iceland, Switzerland 

Brain and eye : Cyprus, Denmark, Switzerland 

Reproduction : Cyprus, Denmark, Iceland, Switzerland 

Identification to genus or species : Cyprus, Switzer- 
land 

Mammalia 

Detailed structure of skull : Cyprus, Denmark 

Dentition of animals other than man : Cyprus, Denmark, 
United Kingdom 

Digestive system of ruioinants : Cyprus, Sweden, United 
Kingdom 

Conparison of urino-genital system with other vertebrates: 
Cyprus, Denmark 



. 544 Interpretation of X-ray plate of lungs : United Kingdom 

• 552 Heart and blood vessels in Eaammal other than man : 

Cyprus, Ireland, United Kingdom 

. 555 Analysis of cardiographs : France, Iceland, Sweden 

• 556 Effects of adrenalin and acetylcholine on heart : 

Denmark, France , Sweden 

• 562 Locomotion in other mannals : Cyprus, Switzerland, 

United Kingdom 

• 5772 Skin structure of maimnal other than man : Denmark, 

Sweden 

• 582 Reproduction of mammal other than man : Denmark, 

Iceland, Ireland » United Kingdom 

• 59 Identif ic^ition to genus or species : Cyprus, Ireland 
BIOSOCIOLOGXCAL PROBLEMS 

• I Personal hygiene - fresh air, sunlight t Cyprus, Iceland 

Ireland, United Kingdom 

. - cleanliness : Cyprus, Iceland, United 

Kingdom 

- clothing, exercise, posture, nervous 
exhaustion : Cyprus, Iceland 

- sleep, and sex hygiene : Cyprus, 

Denmark 3 Iceland 

• 3 Public Uealdi - food preservation: Cyprus, Denmark, 

Iceland 9 Sweden 

food hygiene : Cyprus, Denmark, France 

« 34 Control of disease - Sanatoria, endemics : Belgitmi, 

Cyprus, Denmark, Iceland 

- pandemics, international health 

control : Denmark 
. 3541 Radiation diseases : Belgium, Denmark, Iceland 

• 6 Economic Biology 

• 62 Baking : Belgium, Cyprus, France, United Kingdom 

• 63 Vinegar making aixd cheese making : Belt^ium, Cyprus, 

Denmark, United Kingdom 

o 66 Plant products, edible and otherwise : No-one ! 

• 68 Animal pests other than disease vectors : France, 

Uiited Kingdom 

(Where the name of a country is underlined it indicates that a 
particularly large amount of time is devoted to that topic by 
that country) 
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APPENDIX III 



SAMPLE EXAMINATION QUESTIONS 



Belgium 

(these are exaii5>les from a school's internal examinations in the 
terminal year of the upper academic secondary school. Pupils were expected 
to answer three or four such questions, in one examination, with no choice 
of question. Question 1 was set to pupils in the Latin-Science "branch" 
and numbers 2, 3 and 4 to those in the "Modem-Science" branch. The remai- 
ningones were common to both branches). 

^ r 

1. How does the cell obtain the energy needed for life and which 
biological regulators play a role in this ? 

2. What do you know^ about anaerobic respiration ? 

3. How does fertilisation occur in angiosperms ? 

4. What are the characteristics of enzymes ? 

5. Define the following organelles and explain their role : chromosome, 
lysosome, mitochondrion, ribosome, the Golgi apparatus. 

6. Explain the following five phenomena : 

a) Frozen potatoes lose their turgor 

b) Water vapour is breathed out 

c) A metal spoon should not be left in mayonnaise 

d) Intestinal worms give rise to a feeling of hunger (after a meal) 
greater than one would expect 

e) not translated 

7. How would you explain the simultaneous evolution of sexual and 
asexual fertilisation ? 

8. What do you understand by alternation of generations 

a) In the plant kingdom 

b) In the animal kingdom 

9. Give four methods whereby selection can oe brought about and explain 
how occasionally a selective form persists. 

10. Work out all possible crosses between 2 Drosophila with the following 
characteristics, as far as the Fl. 




A black male with red eyes and short wings with a grey female with 
white eyes and long wings. 

Grey is dominant over black. 

Long wings are dominant over short • 

Red eyes are dominant over white. 

Red and long, and black and short respectively are linked. 
Red eyes are linked to the X-chromosome. 
PI is not necessarily homozygous. 

Give the symbols which indicate phenotype and genotype. 



Written examination for the biological branch. First day - 4 hours. 



It is characteristic of the livin.^? organisms that they show adap- 
tation to their environments. Describe a single species or group 
(systematic or ecological) ^with respect to morphology, physiology 
and behaviour, which shows the adaptations of the species or of 
the group to the life in freshwater or in the sea. 

• How do you try to explain the development of such an adaptation ? 



Draw first a sketch of a neuron with accompanying explanation 
about morphology and function. Include observations and results 
from the following experiment : a heart recently taken out of a 
frog placed in an adequate solution (e.g. Ringer-solution) conti- 
nues beating. If you stimulate the appendant parasyn?)athetic nerve 
the rhythm of the heart will be reduced. If some of the solution is 
transferred to another vessel with a beating heart the rhythm of 
this heart will be reduced too. 

How is it possible to make the rhythm of the heart increase by a 
corresponding experiment ? 

Mention other experiments and observations, which further illustrate 
the function of the neuron. 

When the general facts are discussed, you are wanted to draw a 
sketch of a simple reflex arc with explanations. By a few exaii^jles 
from research, illustrate briefly the biological iiq)ortance of the 
reflexes for the behaviour of animals. 



Denmark 



1. 



Adaptation to the environment 



2. 



The morphology and function of 'the neurons 
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Written examinations for the biological branch. Second day - 3 hours. 



]• What modifications of the composition of blood can take place when 
. passing through 

a) the pancreas , 

b) the wall of the small intestin^e, and 

c) tfie kidneys 7 

2. Feedback is a system or regulation where organs have mutual effect 
on each other directly or indirectly. Illustrate such a system by 
ar* example from the human organism. 

3. It has recently been found that a decline in the percentage of CO2 
in the intercellular space within the stomata affects the guard- 
cells, so that the turgor in them increases. What influence can it 
possibly have to the plant 7 

How is it possible experimentally to reduce the percentage of C0« 
in the leaf 7 2 

4. Where in the cell doe.n the protein synthesis take place ; how is 
it controlled ; which proteins are produced 7 Mention some cells 
with particularly great protein production. 

5. In spite of great variations of the species there are fundamental 
points of similarity between most species of plants and animals 
both as to coll structure and to the biochemical processes. Mention 
at least 2 examples of such general cell structure and 2 examples 
of biochemical processes. 

How can the presence of these similarities between organisms be 
explained 7 



France 

The actual examination questions are secret, so it is not permitted 
to publish any actual exain>les of them, but the following brief extract 
from the baccalaureate regulation for 1969 gives an idea of the sort of 
questions wljich might be asked. 

"The intention of this examination is not to test the extent of the 
candidate's knowledge but to judge his ability to analyse, to reflect, to 
pass judgement and to synthesise, to think logically and to express his 
thoughts clearly. 

The questions to be answered will test understanding rather than 
memory. In order to achieve this aim they will take the form of problems. 

The candidate will be provided with documents of a varied nature : 
(as is usual in practical lessons) tables, graphs, drawings, photographs. 
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accounts of experiments, extracts from books, etc. He will be asked to 
manipulate this data, and to interpret it in both a quantitative and a 
qualitative manner^ if this is possible, and should show the progress of 
his thought and the conclusions he has made in a short essay. 

This type of examination will hot come as a surprise to candidates 
as it involves the type of exercise in which they have practice, and 
reflects the en^ihasis given to practical work in the new courses in 
natural sciences 



Germany 

1. Explain the concept of mutation, with special reference to molecular 
genetic changes. 

2. Explain, with reference to the photograph, the multiplication of 
bacteriophages. Give spiecial consideration to the chemical processes 
of albumen synthesis. 

3* '^Observations on crocus flowers in spring. 

In the early morning hours all flowers are' closed ; during the 
morning they open, and in the afternoon they close again. Opening 
follows a softening of the flower petals that is equal in all 
directions. In a remarkable way all crocuses in a given area perform 
this movement at the same time. 

There is further agreement between the tent>o and extent of this 
movement - with one exception to be shown later. If the time and 
amount of the opening of the crocus flowers are measured on different 
days there are noticeable differences* Some days blooms open early, 
others late or not at all. Surprisingly, on bright sunny days they 
sometimes remain closed. In contrast to these observations and the 
similarities mentioned above, the following observations might be 
made : if the shadow of a building passes through a clump of 
crocuses, the plants open on the sunny side, if they open at all, 
but remain closed where they are in shadow. If all crocuses open, 
the flowers in the shade open less". 

Explain the statements in the text with facts known to you from 
the physiology of plant response. 

4. Explain, with respect to energy, the connections between photo- 
synthesis and respiration. 

5* Describe and explain the biological phenomena in the pictures, and 
define their importande for evolution. 

(The pictures were of a series of anthropoid skulls, the evolution 
of the horse, a slowworm and a whale). 
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6. Conpare the microscope photographs of cross sections of leaves 
of beech and oleander, and, from the histological peculiarities 
of these leaves, draw conclusions about the ecological conditions 
under which the plants have growiu 

7. Explain the concepts of reflex, instinct, and intelligent behaviour 
of animals from examples selected by yourself, 

8t The development of eye and lens (from Schmeil : General Biology p, 
167 onwards) 

After the spinal cord has been connected to the brain, the brain 
can be divided into 5 parts, of which the second, the middle brain, 
protrudes to form eyeballs. It in dented to accommodate the 2- 
walled eye socket. The dented part is the retina, whose out-growing 
nerve fibres lead through the optical nerve to the brain, and 
whose outer fibres are a layer of pigment. This eye socket is near 
the outer skin of the body which separates a small ball, later to 
be the pupil, the lens ball. The skin stretched over this becomri, 
transparent and forms a cornea. 

Experiments with newts 

1. Experiment - The body skin is lifted from the eyeball, the eyeball is 
loosened from the optical nerve and is removed. The body skin heals 
again. 

^^^S"**^ • No lens develops although the position of the skin which should 
have formed it remains untouched. 

2. Experiment - A piece of skin is cut from the growing eye and is replaced 
by a piece of skin from the stomach. 

R^S^^^ • This piece of skin forms a typical lens in the. right place and 
at the right time. 

3. Experiment - An eyeball with its opening directed towards the outside 
is planted under the skin of the stomach. 

R^S"^^ ' A lens develops, and with it, an eye in the stomach, formed in 
the usual way and unable to "see" only because the nerves of 
sight are not attached to the brain. 

E3q)lain the results of these 3 experiments. 

9. IX?7cribe and explain the behaviour of the spider catching its prey 
tnat was shown in the film strip. 

•» 

10. The evolution of Man, according to the opinion of Professor Heberer, 
is iased on a Darwinian model of evolution. Can Heberer 's conclusions 
be reconcerted with the views of leilhard de Chardin ? Give a brief 
summary of Chardin 's views on evolution. 
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Ireland 



4 Honours level papers in the Leaving Certificate Examination 
contain questions on some aspect o£ Biology , but there is no * Biology^ 
paper as such at present. 

General Science Honours 

Candidates are asked to illustrate their answers by means of 
diagrams wherever possible, and are expected to do from 2-4 questions 
from the biology section, which contains 4 questions in all. Sanple 
questions are given below : 

1. Distinguish between respiration and transpiration. Describe an 
experiment you have performed in connection with 

a) respiration, 

b) transpiration. 

Discuss the factors governing rate of transpiration. (66 marks) 

2. Describe the general ttructure of a living cell. Compare and 
contrast the structure of a living plant cell with that- of a 
living animal cell. (66 marks) 

3. With regard to carbohydrate, fat, protein, 

i) describe essential tests to distinguish these types of food 
from one another, 

ii) describe experiments, one in each case, associated with the 
digestion of any two of them. (67 marks) 

Physiology and Hygiene. Honours 

Candidates are expected to answer 6 out of 9 questions in 2 1/2 
hours of the types given below. Diagrams are requested in the same 
terms as for the General Science papers. 

1. Describe the structure of the vertebral column and explain how 
its structure is suited to its functions. Give a detailed 
account of the two topmost vertebrae. (66 marks) 

2. Describe, with the aid of sketches, 

a) the hepatic circulation of the blood, 

b) the renal circulation of the blood in each case. 

Describe an experiment to demonstrate a principle by which food 
passes from the digestive system into the blood stream(66 marks) 




3. * Write an explanatory note on each of the following : 

a) the functions of vitamins in a <liet, 

b) the importance of water in the human body, 

c) the way in which a constant temperature is maintained in 
the human body. (66 marks) 

4. Describe, with the aid of a diagram, the structure of the human 
eye and state the functions of its various parts. Show, with the 
aid of diagrams, how images of near objects and distant objects 
are focussed in the human eye. (67 marks) 

5. Distinguish between 

a) antiseptic and disinfectant, 

b) epidemic and carrier. 

Discuss the causes of the spread of infectious diseases and 
describe hew the body defends itself against attack from such 
diseases. 

Explain the purpose and effects of inoculation in the case of 
diphtheria. (67 marks) 

Botany Honours 

This is a 2 1/2 hours paper. The rubric states : 

"Five questions to be answered. 
All questions are of equal value. 

Answers should be illustrated by simple drawings where appro- 
priate". 

Sample questions (out of 9 on the paper) : 

1. Give an account of the process of photosynthesis, stating the 
conditions necessary for it and indicating the connection 
between each of these conditions and photosynthesis. Describe 
an experiment to show that the green plant gives off oxygen 
during photosynthesis. What is the source of this oxygen^;? 

2. Name a flower from each of four families and in the case of 
each flower describe the structure of the ovary and the type of 
fruit which develops from it. Show how the structure of each 

of these fruits is adapted to the dispersal of the seeds. ^ ^ 

3. With regard to the diagram of the winter twig opposite 

a) Name the parts labelled A,B,C,D,E,F and 
explain their significance 

b) Describe the changes which the twig 
undergoes during the course of the year. 
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Describe the characteristic features of a named evergreen tree, 

4« Give a short account of the ^ature and iiq)ortance of enzymes. 

Describe the action of two D^ant enzymes and show how you would 
demonstrate the action of /^e of them by means of an experiment, 

5* What is meant by vegetatiye multiplication ? 

Name four different ways in which vegetative multiplication 
occurs. In each case give an exaiiq>le of the plant organ concerned 
and describe its structure and the changes it. undergoes during 
the course of the year, \ 

Agricultural Science, Honours 

6 questions to be answered in 2 1/2 hours, Sanq>le questions : 

1, How would you extract and examine the principal types of micro- 
organisms in a sample of soil ? In what ways are soil micro- 
organisms beneficial and what soil conditions favour them ? 

(66 marks) 

. ■ / 

2, Describe, with the aid of drawings, a pl.ant cell and write short 

notes on the following parts : cytoplasm, nucleus, vacuole, 
mitochondria, (66 marks) 

3, Give short answer? to the following questions : 

a) What is the function of protein in animal nutrition ? 

b) What element other than carbon, hydrogen and oxygen is 
always present in protein ? 

c) What do you understand by the term 'crude protein' ? 

d) Which farm foods- contain the least protein .? 

e) What crops could be grown to obtain the highest yield of 
protein per acre ? 

f) What happens to protein in the intestine ? (66 marks) 



Italy 

No actual questions have been sent, but if any questions on 
biology are included in the purely oral exam, they would be asked on 
the topics below : 

I, Essential elements of anatomy and physiology of man, 

2* Plants and animals observed in their fundamental structure and 
in the respective biological activities. 




(Source : Ginnasio Superiore, Liceo Classico> Liceo Scientifico. Orari 
e Programmi d^Insegnamento Esami di Maturity Classica E 
Scientifica, Milano 1964) 



Netherlands ^ 

Questions such as the following would each be answered orally 
in about ten minutes ; 

1. Which nerves are responsible for maintaining the heart beat, 
and how do they operate ? 

2. What is the chemical structure of a protein ? Which enzymes can 
break it down ? Which amino-acids are essential, and which 
innessencial 7 

3. Describe Morgan's experiment,... crossing over,... chromosome 
maps . 



Scotland 

Scottish Certificate of Education : Science - Biology (Higher 

Grade) 

The rubric at the head of the two papers is : 

Answers should be illustrated by labelled diagrams of reasonable 

size 

a) where these are, asked for in the questions, or 

b) if they help to clarify the answers. 

Marks may be deducted for bad spelling and bad punctuation, 
and for writing that is difficult to read. 

The value attached to each Y^estion, or to each part of a 
question, is shown in the margin. 

8 questions are normally set in each paper. San5)le questions are : 

Marks 

1. Explain how the temperature of the human body, (or 

other mammal) is regulated, 8^ 

State three other conditions or processes which aire 
regulated in the body and, in each case, explain, with 
. a minimum of reference to structure, how the control 
is brought about. 12 

2. What features do the respiratory surfaces of earthworm 

and a fish have in common ? : 5 



Marks 

Describe the structures and processes by which oxygen is 
able to reach the tissues of 

a) a.coclcroach, 

b) the twig of a tree, 9^6 

3- Living organisms show modifications in relation to 

environment. Give an account of modifications in leaves 

choosing your examples to include a wide range of 

functions* 20 

4. Give an account of any detailed study you have done in 
fieldwork. Your answer should be arranged under suitable 
paragraph headings, such as : 

a) object of study 

b) location 

c) species studied 

d) observations and measurements made 

e) results and conclusions 

f) further problems arising from your study 20 

5. If, in cattle, white colour is recessive to red, what types 
of offspring could be expected to result from crosses 
between a red bull and a white cow ? 

Give an explanation, including in your answer the follo- 
wing terms, correctly used - phenotype, dominant, allele, 
heterozygous. In short-horn cattle, however, when a red 
bull is crossed with a white cow, the offspring are 
always roan, a coulour midway between red and white. How 
do you account for this ? 

What result would you expect from crosses between such 
roan animals ? 

6. What main differences enable you to separate the families 
Liliaceae , Ranunculaceae and Rosaceae ? Include in your 
answer a labelled diagram of one named flower, shown in 
longitudinal section, from each of the families, Liliaceae 
and Rosaceae. 14 

Write a note on the dispersal of seeds in Rosaceae, 
choosing three named examples as varied as possible. 6 

Ifaited Kingdom 

It is not permitted to reproduce complete papers, but one of 
the examining boards - the Cambridge University Local Examinations 
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Syndicate - has kindly given me permission to reproduce the following 
examples of the main types of questions. These have been extracted 
from Advanced Level Biology papers set in two different years. 



Practical biology 

Each paper has three questions. 

1. The first question is a dissection, not necessarily one which 
the candidate is expected to have done before. 

Examples ' 

A. i) Pin out the frog, DORSAL SIDE UPPERMOST. 

Make a median longitudinal incission through the skin from 
the level of the fore limb to the cloaca. Continue this 
incision through the skin down the right hand limb to the 
foot. Reflect the skin of the body and of the leg and pin 
it out on either side, taking great care not to damage any 
small nerves, blood vessels or other structures. 

Make a few brief notes to describe your observations at this 
stage, and answer the following questions : 

How is the skin attached to the body ? 

Suggest what might be the significance of the loose nature 
of the skin. 



ii) Make a median longitudinal cut through the dorsal muscles 

from the posterior end of the vertebral column to the cloacal 
region ; the muscles on the right hand side should now be 
reflected to one side to reveal the spinal nerves of the 
posterior region. Trace these nerves backwards as far as. 
possible down the right leg to the foot, noting any branches 
of the main nerves . This should be done by separating the 
muscles of the thigh and shank with the fingers, or the back 
of a scalpel, and pinning the muscles aside to. display the 
nerves and their branches . At the same tim the principal 
blood vessels should be noted and, in the foot region, the 
tendons . 

Pin and display your dissection, on the cork mat provided... 
Make an accurate labelled drawing of your dissection and 
answer the following questions. 

What do the tendons look like and what structures do they 
connect ? 

What properties would you expect the tendons to have in order 
that they may fulfill their role efficiently . 

(Then followed directions of how the dissection should be 
preserved and packed to be posted to. the examiner). 
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B. i) Examine the head of the fish, investigating particularly 
the structure and action of the jaws and gills. Make a 
cut through the body, just behind the operculum on either 
side, in order to sever the head from the rest of the body. 
Now answer the following questions : 

a) What is the function of the jaws ? 

b) Describe briefly any other structures to be seen in 
the mouth cavity 'suggesting their functions. 

c) Make side view drawings to illustrate the jaws in the 
open- position and in the closed position. 

ii) }/Iake a mid-vental cut between the pectoral fins and extend 
this cut as far forward as possible in order to expose the 
heart and the gills from the ventral side. Dissect away any 
connective tissue which may be necessary to reveal the blood 
vessel leading foirward from the heart and the junction with 
this vessel of any arteries leading to the gills. You are 
not expected to trace any of these arteries to the gills. 
Now answer the following : 

a) Make a labelled drawing of your dissection to show the 
heart, blood vessels and position of gills. No detailed 
drawing of the gills is required. 

b) State the number of pairs of gills present and comment 
on their relative sizes aj:i.d positions. 

iii) Dissect out one conqplete gill, place it in a watch-glass of 
water and examine it with a lens and low-power microscope. 

Cut out a few of the .gill filaments, place them on a slide 
and examine them in more detail. Then. : 

a) Make a labelled drawing to show the appearance of the 
dissected gill • 

b) Write a few brief notes suggesting how the various parts' 
of the gill are adapted to their particular functions. 

(9o minutes) 

2. A second question is designed to test some aspect of physiology, 
and is again usually *set in such a way as to be new to the 
candidate, at least in details. 

Examplea . * 

C. You are provided with ; 

i) a 0.25 % solution of glucose . 
ii) a 1.0 % solution of glucose - I - phosphate 

iii) the . top portion of a centrifiiged extract of potato 
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Using these solutions, make up a series of tubes as follows : 



1. 


1 


ml. 


2. 


1 


ml . 


3. 


1 


ml. 


4. 


1 


ml. 


5. 


1 


ml . 


6. 


1 


ml. 



gl ucose- 1 -phos phate 

Shake the tubes well to ensure thorough mixing. At 0 minutes, 
and after 6, after 12 and after 18 minutes remove a drop of solution 
from each tube, place it on a white tile and test it with a drop of 
iodine solution. Record your observations. 

Briefly give your interpretation of the results you have 
obtained. 

What is the purpose in setting up tubes 3,4 and 5 ? 
What is the purpose in setting up tube 6 ? 

In what natural situations would you expect to find the reaction 
similar to the one in tube 2 ? Give three exan5)les, 

(45 minutes) 

D, You are required to devise an experiment, using the solutions, 

U-tube capillary manometer and other apparatus provided, to 
measure the rate of yeast activity on sucrose solution at the 
following ten5>eratures : 

a) the ten5>erature of tap water in your laboratory 

b) at 40°C 

c) at 65°C 

i) Make a drawing of your assembled apparatus 

ii) Very briefly describe your experiment 

. iii) Tabulate your results at each of the three tenq)eratures 

iv) Plot a graph, yeast activity against time at each of 
the three teiq>eratures 

v) What evidence, if anyj would support the view that yeast 
activity is due to enzyme action ? 

(60 minutes) 

3, A third question usually tests ability to use a microscope and 

interpret plant sections. 
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Example 



i) Make a labelled plan-drawing to show the distribution of 
tissues in the section K4. (No cell drawing is required). 

ii) Examine the regular single layer of cells surrounding the 
stele and make a high-Tpower drawing of different cells in 
this layer. Briefly describe the structure of these cells 
and suggest what their function might be. 

Stain the sections K5 provided in phloroglucin solution for 
5 minutes/ then transfer them to watch glass containing 
concentrated hydrochloric acid for about 2 minutes. Mount 
in dilute glycerol. 

Examine the sections with a microscope and describe with the 
aid of a plan-drawing what you see in the sections. 

(45 minutes) 

Schools receive confidential instructions, 4-6 weeks before the 
date of the examination, in which, are listed the materials to be suppli- 
ed by the school (or examination centre) . E.g. for a paper composed of 
Questions B, D and E, above, the instructions would have been; "Each 
candidate must be provided with the following apparatus and materials : 

i) The usual apparatus and instruments for dissection 

ii) Microscope 

iii) Hand lens 

iv) Slides, covers lips, watch glasses 

v) Fresh herring or mackerel. Fish as obtained from a fishmonger 
should be immersed in 5 % formalin for 3-4 days before the 
examination. They should then be well washed in water before 
issue to candidates. 

vi) Card on which candidate may write centre number and candidate' 
number ; cotton wool and 5 % formalin solution for packing 
dissection. 

vii) Two boiling tubes, bunsen burner, tripod, gauze. 

Two rubber bungs to fit the boiling tubes, bored with two 
holes and fitted with glass tubing as shown in drawing". 
(Drawing hare omitted). 

"Two pieces rubber tubing about 2 in. long to fit on the 

glass tubing. Two spring clips or screw clips. 

Two pieces rubber tubing about 9 in. long to fit onto the 

glass tubing in rubber bung and U-tube manometer specified 

below. 

Simple glass capillary U-tube, with -limbs approximately 3 1/2 
in. long for use as a manometer. 

Beaker of suitable size to be used as a water bath to hold 
two boiling tubes. 



E . a" - 



b - 
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Thermometer reading O-IOO^'C. 

Watch or clock with seconds hand* 

15 % sucrose solution. Allow each candidate 25 ml. 

yeast 'solution' made by mixing Igm. dried yeast with 100 ml. 
water. Allow each candidate 25 m.". 

viii) Phloroglucin and cone, hydrochloric acid. 

TO EE SUPPLIED FROM CAMBRIDGE Specimens K4 and K5. 

Biology Theory 

The Cambridge University Examinations Syndicate sets two theory 
papers in addition to the practical. The first question on each is 
compulsory, and is of the type which presents data (in prose, in a graph, 
or in a table) and asks questions such as : 

a) What do the ratios of plants occurring in each of the classes 
suggest to you about the number of the factors governing the 
inheritance of grain colour ? 

b) What further tests might you make to confirm your hypothesis ? 

c) p^aw up schemes, with suitable symbols for each factor, showing 
the genotypes of each cross at each stage, including the 
parental genotypes. 

d) In which parts of the grain are the blue and the black 
pigments located ? Give reasons for your answer. 

4 questions must be done out of the remaining 8, on each paper. 
Examples of these questions are : 



U. 



Describe the movements made by a fish as it swims, and relate these 
movements to muscle contraction and the skeleton. 

Outline briefly the biochemical changes that occur during a single 
muscle contraction . * — 

In winter the Northern Forest regions of the Northern Hemisphere 
have heavy snowfall and the air temperature may fall to minus 50°F. 
In these regions mice live through the winter under the snow, while 
thexr predator, the fox, lives above the snow. 

Answer the following questions from the point of view of the 
maintenance of body temperature : 

a) Why do both animals lose body weight throughout the winter ? 

b) How is the habitat of each animal related to its size ? 

i' ■ 

c) What other features help these animals to live under such 
conditions ? 
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W« In a field of wheats early in Spring, there may be on average one 
plant per m2 of Pap aver rhoeas , an annual poppy, A plant of this 
species 9 if grown in good conditions , is capable of producing more 
than 1 yOOO seeds , and yet is it unlikt:.ly that there will be as 
many as 1,000 plants per in the nex-j crop. Outline those factors 
which determine the density of poppy -plants that will appear in the 
next crop. What experiments migiht you carry out to support your 
answers ? 

X« a) Vhat is the relationship between amino acids and proteins ? 

what structural features of amino acid molecules make this 
relationship possible ? 

b) What is the role of 

i) the stomachy 

ii) the liver, in the metabolism of proteins in a mammal ? 

What difficulties in locomotion have animals which possess exo- 
skeletons, and how do they deal with them ? 

What different kinds of movement can you observe in plants and in 
parts of a plant ? 

Z« Compare, by means of annotated diagrams only, the main features 

of the life-history of a named fern with that of a named , angiosperm 
(monocotyledon or dicotyledon) . 

What features in the life-history of the fern would you regard as 
likely to make it more difficult for it to increase in numbers 
than it is for the angiosperm ? 

Mark Schemes 

An indication is jgiven below of the sort of (fairly detailed) mark 
scheme used for the example quoted on thei previous page of the compulsory 
questions on a theory paper. This is most certainly testing qualities 
and skills of th^ candidate, not just factual knowledge, as they are 
asked to consider information they have not met before, 

a - Do they understand what a ratio is ? Can they sort out the correct 
vexios from the data given ? 

Mark scheme ; First ratio, correctly stated 2 - 

Second ratio correctly stated (a more complex one) 3 

b - They were asked to design further tests. This discovers their 
degree of comprehension of the situation, and ability to apply 
:;p re vious knowledge to a new situation. 
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Mark scheme : Appropriate test (e.g. statistical, further 
crosses etc.) correctiyCdescribed. Examiners 
would be told in more detail which tests could 
be accepted 3 

c - This section tests ability to communicate by diagrams the understan- 
ding of the conventions of genetics and (in the context of the in- 
formation provided) deductive ability. 

Mark scheme : First ratio - suitable symbols 1/2 ' ^ 

- correct scheme 3 1/2 

Second ratio - suitable symbols 1/2 ^ 

- correct scheme 3 1/2 

d - Tests deductive ability again. 

Mark scheme : Correctly stated location of blue pigment 

reason 2 - 

Correctly stated location of black pigment 

reason 2 



Total : 



20 



In a similar way, a detailed scheme can be used on the practical 
paper to test for e.g. skills in dissection and manipulation, observation^ 
drawing ability. By setting a dissection, or an animal, the candidate 
has not seen before any possibility of his scoring higji marks simply by 
learning his notes thoroughly is eliminated, e.g. in the dorsal dissec- 
tion of frog nerves already mentioned : 

a - Asked to describe observations verbally. (The comments in parentheses 
are the author's) 

1 mark might be given for each of the following : 

- Visual point of origin of nerves, direction of spread 

- Urostyle and ilia seen (even if not named as such) 

- Pigment spots on skin 

- Fine blood vessels inside skin surf aces) - (Would not be seen in a clumsy 

- Fine nerves to skin surfaces I " ""l^^s dissection, nor by 

) a careless observer.) 



b - Asked to draw the dissection. 

- Label - sciatic plexus 

- drawing : 2 thick nerves 

Fine Xth nerve 



) 1/2 mark 
) 



) 



2 marks (obvious marks) 



) 1 mark (would not be noticed 
by careless worker) 



181 
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Sciatic nerve to knee 1 mark 

Short branch on inside 
of leg 



Branch at knee 

Nerve continues into 
shank 



- Label : iliac or sciatic artery 

- Drawing : artery shown, groin to 

knee 

small lateral branches 
etc. 



2 marks (would not be noticed by 
careless worker) 

2 marks ) i.e. does the pupil coin)lete 
) what he was told to do ? Can 

I mark ^ ^® trace the nerve between 
) muscle blocks etc. ? 

1/2 mark 

1 mark (obvious mark) 

1 mark (a careless worker or observer 
might fail to notice these) 
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APPENDIX III a 

ANALYSIS OF ANSWERS TO AN EXAMINATION QUESTION 



The following questions were set to pupils during a study tour of 
schools in Europe : 

" Give an accotiiit of the processes involved in the following : 

a) Uptake of alveolar oxygen by blood, 

b) Transport of oxygen from lungs to muscle cells of the heart. 

c) Uptake and transport in the opposite direction of carbon 
dioxide produced by the heart cells 

The sanq)le of scripts is very small - only seventeen - eighteen 
from each of France, Switzerland and the United Kingdom, and four from 
Sweden. Only in the United Kingdom does this sample represent two 
schools. So obviously the following results must be approached warily 
despite their striking nature. (The Swedish pupils had been asked to 
teach themselves, this topic from their textbooks. This is not an un- 
usual method, but may make their answers not strictly comparable with 
the others) .. 

Facts Stated in answer to question % of pupils statinc^ fact 





France 


Sweden 


Switzer 
land 


United 
Kingdom 


+ Air enters through nose, results 






42 


12.5 


+ Trachea or long wind-pipe 






67 


12.5 


+ Details of passage from bronchi 
to alveoli 






58 


12.5 


Alveoli surrounded by capillary 
network 


17 


50 


75 




Separating membrane thin and/or 
permeable and/or moist 


28 




8 


87.5 


Gas exchange occurs in alveoli 


(-) 




67 


(-) 


Oxygen enters blood in capilla- 
ries 


17 


25 


75 


44 


•* 

" Oxygen dissolves 
" in alveolar fluid 








75 . 
69 
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r ranCe 


oweoen 


Swi tzer 
land 


Unl ted 
Kingdom 


" High in lungs 


A 1 
0 1 

78 


- 


- 


31 
44 


" Oxygen diffuses 

1* Diffusion gradient maintained 

" between alveolar fluid and red 


61 
11 

33 


— 


8 


75 
50 

56 


" By continuous circulation of blood 


22 


- 


8 


12.5 


Some oxygen in solution in plasma 


56 


25 


- 


6 


" Haemoglobin (in red blood cells) 

structural details 
" combines with oxygen-^oxyhaemoglobin 


94 
94 


100 

j\J 

75 


25 
- 


94 
6 
69 


** Loss of PAtHoti Hiovirlo F^rtm 

promotes formation of oxyhaemoglobin 






— 


19 


+ Details re control of inspiration 


- 


- 


- 


12.5 


+ Other points 


17 




- 


25 


Blood flows from lungs to heart 
** Pumned bv hepTt 


22 


25 

jO 


25 


50 
3 1 


** Vi-A panillpTiPR in 1iin&Q 




Id 


42 


37.5 


puxuiULictL jr Vci.no 


1 "7 
1 / 


25 


83 


69 


«* 






33 


31 


" left ventricle 


- , 


50 


75 


. 37.5 


(or) left side of heart 


6 


- 


17 


6 


any mention of action of heart valves 




50 


42 




" leaves by aorta 


6 


75 


67 


31 


" Coronary arteries 

" branch off aorta at base 




50 


83 
33 


56 

37.5 


Capillaries within heart tissue 


6 


25 


67 


44 


Partial pressure of oxygen in blood 
in heart, and that in cells 


56 


25 




37.5 . 
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France 


Sweden 


bwitzer 
land 


United 
Kingdom 


such that oxyhaemoglob in-* oxygen + 
haemoglobin 


72 


50 




44 


rate of dissociation increased by 
rise in teiq)erature 


- 


- 


- 


- 


rate of dissociation increased by 
greater acidity 








25 


rate of dissociation increased in 
presence of carbon dioxide 




- 




25 


Oxygen diffuses 

via tissue fluid 

into cardiac muscle cells 


44 

1 1 
1 1 

61 


25 


25 


19 

12.5 
31 


Carbon dioxide gradient/partial 
pressure such that gas diffuses 
** nut of miisplp pp 1 1 R 
Into tissue fluids 
:lnto blood/plasma 
in heart capillaries 


56 

6 
44 




1 7 

17 
8 


6 

12.5 
12.5 

5 
6 


jc (CO2) enters red blood corpuscles/ 
cells 

}C conibines with water 

is catalysed by carbonic anhydrase 


11 

DO 




8 


56 

37.5 
50 


carbonic acid 
}c dissociates into 
jc bicarbonate ion which 

either reacts with KHh-^ nntasfii wm 

bicarbonate 

£r diffuses into plasma 


28 

78. 
67 
1 1 


25 


- 
- 


75 

62.5 
12.5 
44 


and a hvdroffen ion whi rH 
5: is accepted by the haemoglobin (in 
place of the K**") 


50 


ZD 

25 


- 


25 
12.5 


'* Any reference to chloride ion shift 




25 




25 


'* 85 % (or major part) 
j| of carbon dioxide carried in plasma 
as sodium bicarbonate 


1 1 
22 
17 


50 




25 
19 
6 


10 % (some, a little) 

carried as carboxyhaemoglobin/ 

combined: with haemoglobin 


22 
83 


50 




37.5 
50 
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France 


Sweden 


Switzer 
land 


United 
Kingdom 


5 % (a little) 

carried in solution in plasma 


17 
44 






44 

62.5 


Passes through coronary veins 
" Into right auricle 

Right ventricle (or right side of 

heart) 
" pulmonary arteries 

lungs /capillaries in lungs 


17 
22 


25 
25 

25 

25 
25 


6/ 
50 

75 

75 
67 


37.5 
25 

37.5 

37.5' 
56 


Details of CO2 partial pressure 
gradient in lungs 


44 









Other facts were mentioned by pupils in all countries, but as they 
were not relevant to the question they have been omitted from the 
analysis. 

+ Not relevant to this question 

included in original points expected for an English A level 
standard answer 

These results seem to bring out very clearly the differences between 
the approaches of the teachers concerned. In the French school the 
teacher had obviously en5)hasised the bipchemical aspects of respiratory 
transport, if not to the exclusion of anatomical detail then at least to 
the extent that the pupils failed to comment on the essential connections 
between their . anatomical knowledge and their biochemical knowledge in 
this field. Conversely the Swiss teacher had obviously en5)ha8i8ed the 
significance of the anatomy of certain partis- of the respiratory and 
circulatory systems, but the biochemical mechanisms of gaseous transport 
had not been tackled at all. The two or three English teachers involved- 
had, on the other hand, all covered both aspects, but the. results seem 
to be that - with a greater choice of facts at their disposal - fewer 
pupils record any one fact than in France or Sweden. As there was a time 
limit on the question perhaps this is only to be expected. 

These findings also accord reasonably well with the estimates of 
"depth" in the syllabus analysis tables for the relevant sections. France 
records them as I, Switzerland does not claim to study paths of gaseous 
diffusion and does respiratory transport as I, and the United Kingdom 
records a "depth" study of II. 

Limited though this study has been, it seems to indicate that it 
could be a fruitful line of investigation for further con5)ari8ons in cer- 
tain key areas - provided, of course, that a statistically valid technique 
was used for the sampling. 
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APPENDIX IV 



ORGANISATION OF COURSES 

Austria : 

Ministry organises conferences. 

Belgium : 

Joumees pedagogiques . A few teachers attend longer courses outside 
Belgium. 

Cyprus ; 

TTJo^^^^ ^ Pedagogic Information Centre, with the help of 

UNESCO. Meanwhile some seminars have been organised by the Ministry 
to discuss the use of the 'Nuffield' Foundation's projects approach. 

Denmark : 

Courses are organised by a committee coin)osed of one member from 
the Ministry of Education and two from the Union of Biology Teachers. 
The instructors are Inspectors and university teachers. 

France : 

Courses are generally organised by the general inspectorate in 
consultation with Further Education, the regional administrations, and 
the national associations of teachers of biology and geology. As the 
instructors are university teachers, the emphasis tends to be on updating 
of scientific knowledge rather than on new pedagogic methods. Cooperation 
between school and .university teachers is growing gradually, stimulated 
initially by the formation of a new national ecological society of which 
both levels of teacher became members. However, university staff are 
very much occupied at present. with their own reforms, and it is not yet 
possible to arrange enough short courses of the type described above. 

Germany : 

Courses may be organised by the school boards or by the universities, 
or by the teacher associations, or by industry, with university teachers, 
inspectors or occasionally Gymnasium teachers as instructors. The most 
usual events, however, are meetings or excursions. The total lack of 
cooperation of universities with the schools was a frequent complaint. 

Iceland : ' 

A sabbatical year, on full pay, is granted after ten years service. 

Ireland : 

Refresher courses are organised every summer by the Education ' 
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Department 9 and others are arranged by the Teacher Association. Ins true- ' 
tors are university lecturers' and experienced teachers. After attending 
one of these courses , the classes taught by that teacher are eligible 
for grants for equipinent. 

Italy : 

For the last ten years refresher courses of varying lengths have 
been organised by the Centres Didactiques Nationaux (a branch of the 
Ministry). Teachers involved in the 62 classes trying put the 'Pilot' 
scheme, based on the American BSCS, have had courses arranged for them 
at the universities of Catania and Pavia, in each case directed by a 
unf.versity professor. In addition/ periodic seminars and discussions have 
been held in the "Laboratoire Central des Sciences Experimeu tales" in 
FolignOy often in connection with the apparatus and experiments used on 
the course • 

Luxembourg : 

Many facilities are available for teachers who wish to keep up to 
date academically. They^ are officially recommended to participate in 
symposia and laboratory research work, and about 5 % of teachers acquire 
a doctor* s .degree in a university faculty. Some scholarships are availa^ 
ble. 

Malta : 

The Education Department organises refresher courses ; sometimes 
instruction is given by well known specialists. Several scholarships 
.are offered to teachers to enable them to undertake further studies 
abroad. 

Netherlands : 

The organisation and coordination of courses is the respo;isibility 
of the Biological Coxincil of the Royal? Dutch Academy of Sciences and 
Letters. As its responsibility is for all levels of biological interest, 
the courses are arranged to appeal to university specialists as well as 
school teachers. This tends to eiiq>hasise academic updating at the expense 
of . pedagogic method, but does provide opportunity for cooperation between 
school and university. Courses are also organised by the Teacher* s Asso- 
ciations for academic instruction which is usually given by university 
lecturers. Incidental meetings on various subjects are also arranged 
occasionally. Currently running are courses of 230 hours per year f or .- 
M.A.V.O. teachers (1 evening per week plus excursions) on the raw syllabus 
proposals. Each course has a laboratory assistant and two tutors who are 
goody experienced teachers from the Gymnasium or H.B.S 

Norway : 

Norsk Lektorlag organises summer courses on such subjects as marine 
biology or cell biology. These are often held at Bergen University, which 
usually provides the instructors. There are 30 places on each course. It 
is hoped the position will inqprove in the next five years. 




Spain : 

Conferences are held at which teachers can bring their scientific 
knowledge up to date. 

Sweden : 

Uhen the curriculum is revised (once every seven years) the National 
Board of Education provides training courses for the new one, both acade- 
mic and pedagogic. Academic courses take place during the school term. 
Teachers wishing to attend them are paid living expenses. Pedagogic re- 
fresher courses are run in the summer holidays, and here also costs are 
paid. In very recent years the emphasis has been on courses for biology 
teachers, so the projportion attending has been high. In 1970 the major 
part of the available finance will go to another subject so numbers of 
biologists attending will drop. Cooperation between school and universi- 
ty teachers is considerable. Both are active members of the Biology 
Teachers Association. Throughout the country 24 District Boards of Edu- 
cation each appoint one official to plan courses for teachers. Headmas- 
ters may also organise short courses in a local school. Instructors are 
various specialists. 

Switzerland : 

Coursfes are organised, by the "Vereinigung Schweizerischer Natur- 
wissenschaftslehrer", with a gradually increasing amount of financial 
aid from the government. The instructors are usually university teachers. 
There is also a newly organised "Centre for further training", but no 
details were made available about this. 

United Kingdom : 

Some teachers never attend courses, but an average attendance would 
be one course every two years. Courses during school terms are rare, but 
if a teacher could g^t permission to attend one, he would obtain his 
leave on full salary. The extent and efficiency of inservice training is 
increasing. The following types of courses are available : 

1. National courses usually lasting one week arranged by the Department 
of Education and Science. Recently there have occasionally been six 
week courses . 

2. Short courses, e.g. one evening a week for a term (or a year), one 
day, sometimes a whole week to a fortnight : arranged by Local 
Education Authorities and/or Colleges of Education, and/or University 
Institutes of Education. 

In addition : . 

3. Part-time study can usually be arranged for individual teachers to 
obtain higher qualifications. Some universities offer "school tea- 
cher studentships" for one term of individual study. 




TEACHERS' CENTRES 



In addition to formally organised courses five countries have 
•Teachers* Centres' which provide opportunities for keeping in touch 
with information, ideas, and other teachers throughout the year. 

France : 

The 'Institut Pedagogique National* has many regional centres, 
each attached to a university. These "Centres regionaux de documen- 
tation pedagogique" provide all the indispensable materials such as 
reference libraries, film libraries, etc. Regional meetings of teachers 
are also focussed in these centres, and may occur as frequently as 
monthly or even fortnightly. Some may be rather longer, such as the 
Journees d' In format ion, and some are academic lectures whilst others 
may involve practical sessions or excursions . Reprints of lectures are 
available subsequently to interested teachers , and the Centres also 
publish bulletins of background information likely to be of use to 
teachers, e.g. on topics new to the syllabus. 

Germany : 

There exist Institutes for Study for trained teachers. Both indivi- 
dual and serial lectures are organised, on academic and pedagogical 
topics. 

Netherlands : 

Three types of pedagogical centres exist - catholic, protestant 
and general. They do not provide a physical centre for teachers to 
meet and discuss common problems or new apparatus. Instead they func- 
tion mainly in an advisory capacity where asked. One or two of these 
centres have organised courses occasionally. 

Spain : 

A "Didactical Guidance Centre", attached to the general directorate 
of secondary education, is run by inspectors chosen from the most sui- 
table teachers in (state) schools. Teachers can meet in this centre for 
discussions . 

Sweden : 

At the office of each district board is an audio-visual centre where 
teachers can inspect new material as well as discuss common problems 
informally. . 

United Kingdom : 

In most areas centres have developed organised by teachers and for 
teachers. They are often open every weekday evening, and are usually 
held in a school or technical college so that some, laboratory facilities 
may be available for testing new ideas for experiments. Different groups 
meet according to their own wishes and needs. Such centres are in 
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general more frequently used by primary school teachers than by sixth 
form teachers. For these latter people the local meetings of the science 
teachers 'organisation tend to fulfil a similar function to the teachers' 
centres . 

PROFESSIONAL TEACHERS ORGANISATIONS (FOR TEACHING OF SCIENCE OR BIOLOGY^ 
(OTHER THAN THE MINISTRIES OF EDUCATION ) 

Belgium : 

1. V.E.L.E.W.E. 

2. Association Nationale de Professeurs de Biologie 

activities a) Production of a "Bulletin" 
(o;both) ^ . . 

b; Organisation of "Joumees Pedagogiques" for their 
members 

Denmark : 

Biology Teachers Association 

activities a) 1 national and very occasional local meetings 

b) 2 week courses in summer holiday 

, c) Small journal produced 3-4 times yearly in 
conjunction with geography teachers 

France : 

Association des Professeurs de Biologie et Geologie de I'ensei- 
gneraent public. 

activities a) Excursions and visits 

b) Teachers* meetings 

c) Bulletin, issued four times a year, containing news, 
administration and articles 

Ireland : 

1. Irish Science Teachers Association ; this produces a quarterly 
journal 'Science dealing with science in general 

2. National Commission for the teaching of biology. This has just 
been set up. 

Italy : 

1. Comite National pour I'Education Scientifique (CNES) 

2. Association Nationale des Enseignants des Sciences (ANISN) 
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3. Commission pour les problemes de I'Enseignemant de la Biologie, 
This is the body which has formed the pilot classes using the 
American BSCS texts. 

Luxembourg : 

Commission Natibnale pour Biologie, Deals with syllabuses and 
curricula. 

Netherlands : 

The Biology Teachers Associa{:ion is run voluntarily by school 
teachers in "spare time". Only yo % of eligible teachers belong, 
perhaps partly because meinbershlp has only recently been extended 
to biology teachers outside the Gymnasium. There are separate sec- 
tions. 

activities a) Annual course for 25 - 30 teachers 

b) Part sponsor of two-monthly "Bulletin for docenten 
in de Biologie". Articles include laboratory plan- 
ning and equipment and pedagogical discussion. 
(The other sponsors are the Biological Council of 
the Royal Dutch Academy, which also provides the 
editor, the pedagogical centres and the biology 
departments of the University Institutes of Education) 

Norway : 

No national body, but there are professional committees appointed 
by Norsk Lektorlag. This is concerned with teachers of any subject 
in the Gymnasium, but is divided into subject sections. They published 
"Gymnaset : Sfikelyset I and H" and also a general fortnightly bulletin 
(all subjects) - "Den Hogreskole". (For teachers in the con5)ulsory 
schools there is a separate, but equivalent, organisation, the Norsk 
Lararalag. 

activities meetings, about four a year in the Oslo area 

a suramer course, each year for the last five years 

Scotland : 

1 • Association of Biology Teachers 

Acti'Oities regional branches run local meetings and conferences 
under a coordinating central committee 

2. Association for Science Education ) 

) as for United Kingdom 

3. Institute of Biology ) 

Spain : 

" Cuerpo de Catedraticos y Agregados de los Centros de ensenanza 
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oficial" - section for biology sj^ecialists 
Sweden : 

Biology Teachers Association ; this produced a journal "The Biologist 

and arranges talks and excursions at an annual, three-day conference • 

Switzerland : 

Vereinigung Schweizerischer Naturwissenschaf tslehrer 

aotivities a) Publication of "Chemie und Biologie" periodically 

b) Organises courses 

c) Publicises modem methodology of science teaching 
United Kingdom : 

1. The Association for Science Education (ASE) 

activities a) Two jouimals are published quarterly 

i) School Science Review - includes comments on 

methodology by teachers of Biology, Chemistry and 
Physics 

ii) Education in Science 

b) National meeting annually with : 
i) Lectures 

ii) Exhibitions by manufacturers of apparatus and 
equipment 

iii) Exhibitions by publishers of textbooks, reference 
and background books in sc.f ence 

iv) Members exhibition of home made apparatus and 
experiments 

c) Branch meetings throughout, country, 3 or 4 times a 
term. Activities similar to those at natioaal meeting, 
often in separate sections for biology, etc. 

d) Advisory committees on aspects of science teaching, 
e.g. ASE inititated the ^Nuffield* Project. 

2. The Institute of Biology 
activities a) Public lectures 

b) Joint committee with Royal Society to produce a survey 
* Biological Sciences in Sixth Forms at Universities 

in the United Kingdom^ 

c) Publishes Journal of Biological Education. 
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PUBLICATIONS OF THE COUNCIL FOR CULTURAL CO-OPERATION 



In the same section - General and technical education 



EDUCATION IN EUROPE 

Primary and Secondary Education - Modem Trends and common problems (1963) 

Civics and European Education at the Primary and Secondary Level (1963) 

Pupil Guidance - Facts and Problems (1964) 

Teacher Training (1965) 

School Systems - A guide (1965) 

Introducing Europe to Senior Pupils (1966) 

The Observation and Guidance Period ( 1967) 

History Teaching and History Textbook Revision (1967) 

Geography Teaching and the Revision of Geography Textbooks and Atlases (1968) 

Examinations - Educational aspects (1968) 

The Place of History in Secondary Teaching (1968) 

The Countries of Europe seen by their Geographer (1970) 

The Teaching of Geography at School Level (1970) 

School Systems - A guide - Second revised edition (1970) 

COMPANION VOLUMES 

Books Dealing with Europe - Bibliography for teachers (1965) 
Out-of-Class Activities and Civic Education (1967) 
European Curriculum Studies : No. T Mathematics (1968) 
European Curriculum Studies : No. 2 Latin (1969) 

Education 0 969)"" ^'^'^^'^"^^'^"'^ ^^^'^^ Phase of Secondary 

Catalogue of Audio- visual Docuinents for the Training of Teachers (1970) 
Report on Films for the Teaching of Mathematics in Europe (1970) 
Technical and vocational Education : Six area studies (1970) ^ 
Continued Education (1971) 
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sales agents 

for publications 
of the council or europe 



AUSTRIA 
Gerold and Co 
Qraben 31 
VIENNA I 

CANADA 

Information Canada 
OTTAWA 

DENMARK 
Ejnar Munksgaard 
Ndrregade 6 
COPENHAGEN 

FEDERAL REPUBLIC 
OF GERMANY 
Verlag Dr. Hans Heger 
Goethestrasse 54, Postfach 821 
D-53 BONN-BAD GODESBERG 

FRANCE 

LIbralrle G6n6ral8 de Droit at de 
Jurisprudence, 

R. Plchon et R. Durand-Auzlas 
20, rue Soufflot, 
PARIS Vo 

GREECE 

Libralrle Kauffmann 
28, rue Stadlou 
ATHENS 

ICELAND 

Snaeb]dm Jonsson & Co. A. F. 
The English Bookshop 
Hafnar8troet19 
REYKJAVIK 

IRELAND 
Stationery Office 
DUBUN 

ITALY 

LIbrerIa Commlsslonarla Sansonl 
Via Lamarmora 45 
Casella Post 552 
FLORENCE 



NETHERLANDS 
N. V. Martlnus Nljhoff 
Lange Voorhout 9 
THE HAGUE 

NEW ZEAUND 
Government Printing Office 
20 Molesworth St 
WELLINGTON 

SWEDEN 

Aktlebolaget C. E. Fritze 
Kungl. Hovbokhandel 
Fredsgatan 2 
STOCKHOLM 

SWITZERUND 
Buchhandl. Hans Raunhardt 
KIrchgasse 17 
8000 ZURICH, 1 

Libralrle Payot 
6, rue Grenus 
1211 GENEVA 11 

TURKEY 
Libralrle Hachette 
489. IstlklalCaddesi 
Beyoglu, 
ISTANBUL 

UNITED KINGDOM 
H.M. Stationery Office 
P. O. Box 569 
LONDON S.E.1 

UNITED STATES 
Manhattan Publishing Company 
225, Lafayette Street 
NEW YORK, 10012 — N.Y. 



STRASBOURG 
Libralrle Berger-Levrault 
Place Broglle 
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AUSTRIA 
BELGIUM 
CYPRUS 
DENMARK 

FEDERAL REPUBLIC OF GERMANY 

FINLAND 

FRANCE 

GREECE 

HOLY SEE 

ICELAND 

IRELAND 

ITALY 

LUXEMBOURG 
MALTA 

NETHERLANDS 
NORWAY 

SPAIN - 

SWEDEN 

SWITZERLAND 

TURKEY • 

UNITED KINGDOM 



ERIC 



